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VOO NUATWV
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OpLoHOC

* Nepapoatikd/Ilwko npoturo (animal model)
yla pia avBpwrivn vooo: to €i6oc tou (wov,
OTO OTtolo pia avBopuntn N MPokAntTh
rno®oAoyLkn Kataotaon, Uopel va epeuvnBet
KalL N omolo olalel, O€ ULKPOTEPO N
neyoAutepo Babuo, e TNV avilotown vooo
oTov avOpwro



[Mpoooxn otnv opoloyia!

* Zwo gpyaoctnpiov (laboratory animal):
kKaBe etdoc (wou TO OTIOLO UIOPEL VO
XpnotlpomnolnBet otnv Epguva yLa
ETILOTNLOVLKOUC OKOTIOUC

* Nepapotikd/Ilwko npoturo (animal model)
yla pia avBpwrvn vooo: to €idoc¢ tou {wou
TO OTtOLO EXEL pMia avBopuntn N POKANTH
no®@oAoyLKn Kotaotoon



Common Research Models

: ’::i‘__i-‘—"._\'
® -

Fruit flies Zebrafish Worms
(Drosophila melanogaster) (Danio rerio) (C. elegans)
P/
.‘ @ ;
Mice Rats
(Mus musculus) (Rattus)
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2 KOTTOC TNC XPNONC TELPALLOTLKWY
NPOTUTIWV OVOPWTIVWV VOO UATWV

* Alepelivnon KNXOVIOHWV VOO NUATWV
* MeAETn OEPAMEVTIKWV OYNUATWY N UALKWV

o Avoywyn/uetadpaon TwV AmOTEAECLLATWY
otov avBpwrmo



Xpnon MELPALATLKWY TIPOTUTIWV

Genetic Modeling of Human Malignancy

* MeAgtec pe duvnuika DRy

BAaBepa UALKA N %

uebodouc oe

A - ¢ Idon‘ii.c:::ns:m:riil::ni'c
LOAOYLKO oUGTNHA S
CCR Focus AC

* MeAETEC OE
EAEYXOMEVO
nepLBaiiov
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Xpnon MELPALATLKWY TIPOTUTIWV

* YITOXPEWTLKO O0TASLO
TIPOKALVLKOU EAEYXOU
dpooTLKOTNTOC KoLl
aAoPAAELAC VEWV
bopraKkwv

In vivo studies

* |ts experimentation using a whole, living
organism.

* Gives information about,
* Metabolic profile

* Toxicology

* Drug interaction




Xpnon meLPALOTIKWY nporunwv

ABCDArqB s Cir Di Review Article
g
2002:25(1):

RAT’'S AGE VERSUS HUMAN'S AGE: WHAT IS THE RELATIONSHIP?
TABLE 1 - The rat’s age in months and its relationship in years

- ZOVTO I.J.r] 6 l,('xp KELA with human being in social maturity phase’
Zw r’] q TWV Z(b wV Rat’s age in months Human's age in years

6 months 18 years
{ 12 months 30 years
E pvactn p LO U 18 months 45 years
24 months 60 years
30 months 75 years
36 months 90 years
42 months 105 years
45 months 113 years
48 months 120 years
{ - A < A 4500 B .. *® x Blood
A U Vatot r]-[a uE ET r] q ;,g 1'000 Tumor volume § 400 S Ukng
g " o
TP WTOKOAAWV LE fol i
6 ' 0 25 50 75 8 = ' ]
Laxp OV LKE q £ 500, — 0 500 1,000 1,500
7 E:_' 400 | 0 o Tumor volume (mm?)
> 300 | C
nebodouc = / . -
% 100 | d 3
b 5 0 - 8 ‘ g
nopakoAoudnong A
I I I % 50 | Urine Gluc ' f T
(emepPatikeg N un) ::::—Jv/, 7 ¥
2 201
5 10| Measurement mode Day23 Day30 Day59
& % be 55 75 Glucactivity (RLU/s) a1 107 538
Time after implantation (days) Tumor volume (mm?) 335 530 2440

BLI signal (107 ph/s) 3.9 76 29.3




Xpnon MELPALATLKWY TIPOTUTIWV

[MpwTtOKoAAO
EvKpLlOELC

)  Alefaywyn

Obényio 2010/63/EE =) [].A. 56/2013



Ertitporin AéloAoynonc MpwTtokoAAwV

* EMLOTNHOVLIKO HEAOC TOU ISpupatoc

* YrieuBuvoc Ktnviatpoc tou Idpupatoc
* BLOOTOTLOTLKOC

* Ekmpoowroc tou Yroupyeiou AAT

ApBpo 37, N.A. 56/2013 «Mpooappoyr) tng EAANVLIKNC vopoBeoiag otnv Odnyia 2010/63/EE tou Eupwmnaikou
KowoBouAiou kat tou ZupBouliou tng 22a¢ ZemtepPpiov 2010 (L 276/33/20.10.2010) «OXETIKA LLE TNV TPOCTACIA
TwV {WWV TIOU XPNOLUOTIOLOUVTAL YLO. ETILOTNOVIKOUC OKOTIOUCY.
https://www.e-nomothesia.qr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html|



https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html
https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/pd-56-2013.html

EvkploeLc

Epeuvntiko Npoypappa  Awdaktopikn Aratpfin

* EAT  EATI
* EHAE /Emuotnpoviko  « EHAE / EMLOTNHOVLIKO
JUMBOUALO >UpBoUALo
* 3UEANG
U BouAguTIKN
Ertitponn

e JUVEAEUON 2XOANC



AITHEH AAEIOAOTHEHE IMPQTOKOAAOY

(apfpa 35 sog w44 wou [IA 36/2013

ltnon

L ITPQTOKOAAO ITEIPAMATIZMOY

Mpog Ty Emrpomn Alwidmans Hpotokdiiay |

1.1 Zxonds Ipatoxdiiov

Ipog v Aviey
TEipe .veieenns |

Hpzpopvia vrofoiijs s aityons: | |

Tirhoz [paroxdihou

Exrsisormy amy O7/EF gysroon ps vov xabogn

T X0 IVRT I

0] Boguea spewve,  onoio agopa:
O0cokoyia (PBL)
OKopdurrsiaks, Alpo, Asppncs Ticmua (PB2)

ONevpucd Toomua (FBI)

O Avervevotcs Zoomun (PB4)
OTuctpevispies iemue, supnspihapfavopivov tov Hrutog (FB3)
DMvogxelsmed Toomua (FB6)

Zroyyzie Yreibovov Hporokdiion (YII)

O Avegomomnie Zoomua (PBT)
O0uporevwnmid / Avarapayeyicd T uo (PBB)'

Ovoporerovopo:

Iawmra:

O Awgtinmpia Dprova (Beppa, opBipeic am) (PES)

Exdmomro:

OEvGoxptvice Diomue / Merafolouss (PE10)

Tapodpopnay Azvhovon:

UHohwauamucée spewves (PEL1)

Hizxrpovoa) Mzvboven:

Trhipave cmmomwovies:

O HBekovin, cupmsprpopa kot frokoyin wov (oo (PB12)

Zrotyzia Yazobuvov Extéieon /Y Aoroinong

O ANes ushéreg (PBL3)
Tposiiopions:

Dvopererdvope: ] .

Iawdmra: 0 Metoypoouc v spapLoguév Epsuve, 1 oToin opopa:
Exdusgrmra: & (i q O AvBipamives nobiveiss:

Topwépopma Aisvloven: : §

Hizxrpovoa) Mzdboven: OCrneokoria (PT21)

Trkipove ermomvevios:

O Aoipoin Noonpet (PT22)

= s ;
1'_rcryf:zlct‘x nzifvvon Mo . o
{(Trenfoves i v diw 0% COREVIR [LE TODS 90000 TH GASI080 RN

Zuppoppaons Tpos TIV CoE106

TOD TRETORD L0

OEopbuyrewse Zoomue (FT23)
ONzupixsd Doomua (PT24)

O Avoavsvonke Doomua (FT25)

TR I
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Mn Texvikn MeptAnyn

MH TEXNIKH ODEPIAHYH ITPRTOKOAAOY

T\ﬂo, np-r.rmmum

Ao prain ToU TPOTOKOLLOY

A£gelg EOpET

ZEIwomog Tov mpo
(@pBpo 4 TIA 56/2013)
Afiq sxiops

OE eoum epavvee

OIMemmopuctin Km SoapUocHaT] Spawe

K mvoviomx yprjon (3pTon oo muolo vopsdenkny s meeny)

OMTpocuesic 100 GUoKoD TEpLHEAOVIO; BE TVERVE TV WrEle 1) v ki Sl
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1. Replacement

2. Reduction

3. Refinement

3 Rs

The Principles of Humane
Experimental Technique

W.M.S, Russell And R.L. Burch

Table Of Contents

PART ONE: THE SCOPE OF HUMANE TECHNIQUE
FOREWORD TO SPECIAL EDITION

PREFACE

CHAPTER 1: INTRODUCTIOMN

& Scope of the Study
& Integration in the Yertebrate Organism

CHAPTER. 2: THE CONCEPT OF INHUMANITY

& Pain and Distress
& The Criteria for and Measurement of Distress

CHAPTER. 3: THE ECOLOGY OF EXPERIMENTAL ANIMALS

« Man and the Animal World
# Monitoring Animal Experimentation

Methuen, 1959



«Apputntay dltadkaolwyv & MPwWToKOAAOU

* 'Hrua: pn-emepPatikn amneikovion {wWwv UE
KataAAnAn avaitoOnotia (rt.x. DEXA, MRI)

* METPLO: XELPOUPVYLKEC EMEUPACELC LE
KataAAnAn avaAynoia kot avalcOnoia (m.y.
AOTTOLPOTON), OPXEKTOUN)

* BapLa: XELPOUPYLKEC EMEUPBACELC UE EVTOVO N
TIOPOATETALEVO LETPLO LETEYXELPNTLKO TTOVO

* Xwpic avavnyn: avalcOnoia - svbavaocia

I1.A. 56/2013 [TAPAPTHMA VIl KATATAZH TQN AIAAIKAZIQON ANAAOTQZ2 THS APIMYTHTAZ



KataAnktika onpetla “Humane endpoints”

X
’ ’ ’ M H Humane endpaints | NC3Rs X
* JUMUTTTWHUOTO N ONUELOL  + ¢ v o TITE
8} Most Visted @ Getting Started Jif Accreditetion board .. & Webmail EXITA --L.
14 /4 "
Login | Register n
OUUTIEPLPOPAC EVOC Ne [ * " DOR8
for the Replacement
b Refinement & Reduction
Z I e I C 3R of Animals in Research 563 Q
#  ThedRs Our science JRs resources Funding News & blogs Events About us
1 4 4
GT n V a px n T r] c HE ET r] q’ Home > 3Rs resources > To I Fesourtes > Humane Endpoints
' I Humane Endpoints
WOTE VA OLAKOTTTETAL N
Akey component of refining studies involving laboratory animals is the implementation of humane
7 7 Our quidefines endpoints. The use of humane endpoints in animal experiments describes the identification of clear,
E A E -[ E E U e av a 0 l' a predictable and irreversible criteria which substifute for more Severe experimental outtomes such as
u u - - advanced pathology or death. By implementing humane endpoints pain and/or distress can be prevented
Opi-Specic /Esourtes or alleviated whilst still meeting experimental objectives. While humane endpoints should be considered for
I I all experiments involving animals, they are essential in studies where potential severe suffering or death
TO U w O U V a Anaesthesia may be involved (2. acute foxicology, animal modets of infection, cancer and
) neurodegenerativesinflammatory diseases). Itis now widely accepled that ‘death as an endpoint o a
procedure should be: avoided as far as possible and replaced by earlier, humane endpoints”.
I 14 Analgesia
E a p I l O ZO Vta l_ I l Etp a Body temperature?, body weight’, benavioural changes (e.g. reduced exploraton’), pathological changes
Bestpracice or nimal observed using imaging tecnology* and blood ovygen saiuration® are examples ofcrtera that have been
7 ransport used successfully to implement humane endpoints. When relevant criteria are identified, acfions such s
fiumane kiling, modification of the experimental design, analgesic administration and/or treaiment of the
av a KO U l.o r] q animats can then be caried out fo prevent or alleviaie pain and/or disiress.
Euihanasia v

geebiaaogr o 20

213218
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KataAnktika onueia “Humane endpoints”

20% weight loss of normal weight

15% weight loss within 2 days

Body condition score

Abnormal behaviour/posture

Drop in body temperature >4 °C
Tumour volume mouse max. 1.2 x 1.2 cm

Tumour volume rat max. 2.5 x 2.5 cm (Workman et al. Guidelines for
the welfare and use of animals in cancer research. Brit J Cancer 2010;102:1555)

Tumour ulceration
Ascites > 10% body weight
Diarrhoea / incontinentia > 48 hrs



2uvepyaoia Blootatlotikou

2.4 Zvvoimoc apifudc Ledeov mov Ba ypyaiuomombety — texunpimwon fdosl otaniotiogc avdivanc

1. Avopopd oto wvpwo onueto exfocnc (primary outcome) pe facm to omolo Do mpuyuatomowstton M avdiveon

100

[MopdBzor tov ovapsvopevey Twoy (mean, sd) mov £yovv swwoyfsl OTO CTOTOTIG TPOYPUULLIE KL TH GYETIKY

Piprioypupia oty omoto Buﬁmrm-:s 1 ETLLOYT) TOY TGV CDTOY.

3. Awmoio TO7CY, OE 0201 LIE TOUS 010 00C TN Epeuvas,
E’nxf:}inﬁn SIKOVIS OO TNV GvOALGT UE TO oTomoTke mpoypoupa (my. G*Power) omov ooivoviot ot w@

zyovy swwoybel kefog ko o amotEheone ™ mumr;mf 10 ;unf|

5. Avdluon TG OO0 P OO T T T o T POt e e T TO T UPTIII00 L0y OV OLLGOC Kot Tov
Tehwov (nrovpevon apdpov Cowmy.

6. Avopopd xm Texunpimon ue ffloypupikéc ovopopec GE TUYOV avOUevOpeve: ammAsiec (my. Aoym
Byvmowom o) Ko GYoMUCUOS TRV CUVETEIDY GTOV TeAKA amatovusvo apibuo (oay.

1. E& nepimtoor Tou d&V DIAPYOUY OYETIKG dsdopeva T T deluymyn avaiuong oo, tupabzon tov dabsoway
OE00ULEVEYV Ki TEKUTPIGCT) TN OVEYKIOTNTI, MAOTIKOD TEPUULUTUTLLOD.

o]

Emnicov myyec minpoeopyonc:

o. [TA 56/2013, xon stdwcotepa ote apBpa 12, 13, 33, 36, xm 37,

B. Eyypoupo gpyucios oysikd ue v afwlomon epyay kot evad popt] afwiomeon (EC 2013)
1. ARRIVE Guidelines

0. Evoewmum [frfiwoypopic 7o my avalymon evoihioxtkoy usfodav: https:/eurl-ecvam jrc.ec.europa.euwnow-
nnnnn o [ 5 [y, (. P, ([P [P S T — i, [ S [ £ NP, PO, [ S, [, N Sp—————jep——" I,
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|. Aovta

Yuvepyaola Blootatiotikou

Tuwoknoos o prpds Sexav mon Bo 3 pr oupomory Bowy - TN plescy BOca CTRTICTIKY S evi A0 s

Gﬂufni&; Teaw 14 :.LHJD

HpTLEsTToLs VTS S KipLe uEnefioyn | primeny owtcomea ) Towv e vENY VDMV o

BTULCUETACTUV T ETE TLS TEpEUAEELS LOTODOUE Vi K OILE TV EXTLUTET SBECYLIEToS VI T0 WOVTELD
o G Ty Bl oS Kk 2 mepiovTes [pTion Froiorns ouoles { control - PRP - RS wm
e MEAS{ o — v )] Bomiousvol o mporrotusves spsvves (Lichtenfals B ot al 2013, Emal,
E =t &5l 201170 Sempotus o7 S WITERYEL LG 51000 PR ToU EyLoTov 2 VELDE VY v EUECE TT1S O EEes
mepEufieoTys wm oo comtrol

{Control : 3=1.7, BPEP : 5=1. 7R3 : 5=1.7 ) . Bomlogswolce auar oy wedeon wmehoviiovs om o
BElcTrs partial st v eplmow O, 25 omote o Effact size £ etvm 0,58 v tov moporovoe TTepemfieom
W0 OF GBS0 BE 100 Tow ot D0% wm smneko onumrnkeTmes 5% ypaolouncte cuvoiake 42
TCELPOY D00 G, T S0 50 O | pabee

F tevts - AMOSWA: Fixed affscts, special, main sffect: and interactions
Amalysis: A prioi: Computs reguired sampls size

Input: Effect zize £ = 3773303, L partial =025
. T panl = 0.05
Powar {1-F e popk) = (.80
Fumerator gf = 2
FNumber of sroups = &
Omtput: Toonesmirsliny parsmeatar b =14 e{elee(i] 5
iti = 3.2504443

0.8 o |

a5 o 1

J.2 IIIII
J.Z 1B
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2uvepyaoia Blootatlotikou

ore 20 pgiml (130 yz 130, 5D 14 ) eopv pevafanmy Qstepcalemn us srizedo syuenvtood ooy 5546 (

.- -
TEST OLTARS KETEDDTWIRG )

1tests - Means: Difference between two independent means (o groups
Andysis: A prign: Compute required sample size
I Taillz = Two

Effectsized 1 4285714

wem grob = (.05

Poweer [1-p err groh = 0.30

Allocation ratio M2 /NI =
Ouiput Moncentrzlity parameter & = 345832710
Critical = 1

Sample size group |
Sample size group 2
Tokl zample size

critical t = 2.073E7
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Edoappoyn twv 3 Rs og Altnon (1)

* MeAETN 6 LNVWV OTO TTELPOLUOTIKO TIPOTUTIO
LLETEUNVOTIOUOLOKIC 00TEOTIOPWONC BNAgog
eTipVOC pe 3 Opadec:

EAEyYOUL
QoBnkektoung
QoBnkektopnc + Beparmela

* Metpnoelc otnv apxn, Leon & tEAOC TNC LEAETNC:
Broxnuikoi 6€iKkTEC OOTIKNC EVAAAQYNG
OOTLKN TTUKVOLLETPLOL
ootk avtoxn (3-point-bending) ex vivo



Edappoyn twv 3 Rs og Altnon (2)

* Meplypadetol n SpLUUTNTO TOU XELPOUPVYELOU,
TwV AAAWV S1adIKACLWVY KOl TOU GUVOALKOU
NMPWTOKOAAOU?

* YItapyeL attoAoynon tng SLapKeELAC TNG
LEAETNC, TNC OCUXVOTNTAC TWV UETPNOEWV?

e Elvatl amapottntn n Opada EAeyxou? Oa
uropouoe To Kabe (wo va givol To «control»
TOU €0UTOU TOUL?
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Original article

Protective effect of Glycyrrhiza glabra roots extract on bone
mineral density of ovariectomized rats
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Fig. 3 - Graphical presentation of the mean percentage
changes of proximal tibia EMD from baseline to 3 and 6
months of the three groups a: P = 0.001 vs OV, c: P=0.05
¥5. baseline, d: 2= 0001 »s bhaseline. Controln =10, OVX n

, =8, OVE+G n=8. OVX: Ovariectomy; G: Gireyrrhiza glabra
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The Effect of Ceratonia siligua Supplement on Bone Mineral
Density in Ovariectomy-induced Osteoporosis in Rats

ANNA AIKATERINI NERI', DIMITRIOS GALANIS', ANTONIS GALANOS', ANGELIKI EIRINI PEPE,
KONSTANTINOS SOULTANIS®, ALEXANDROS ZERVAS' SPYRIDON ZOITSIS'
STAVROS K. KOURKOULIS?, ERMIONI D. PASIOU?, ARGYRO VONTZALIDOU®,
DIMITRIS MICHAILIDIS?, SOFIA MITAKOU®, EFSTATHIOS CHRONOPOULOS!

GEORGIOS KARAMANOLIS | ISMENE A. DONTAS! and THEODORE KARATZAS®
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—#— Control
20 — K
—i— OWVX+C5

10

Meaan BMD change from basaline (%)
=

0 o
=30
: p=<0.05 ws. Control
: p<0.05 vs, OVX DrA OXA
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=50
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Time
l. Aovtd Figure 3. Comparison of mean percentage change from baseline in proximal ribial bone mineral density (BMD) in control, ovariectomized {OVX]

and ovariectomized plus Ceraronia siliqua-treated (OVX+CE) groups during the study period.
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Ekmaideuon Kol EMAPKEL

Apbpo 22
Enapkeia Tou MpoowImKou
(ApBpo 23 Tnc Odnyiac 2010/63/EE)

1. 01 eyKaTQOTAOEIC EKTROPNC, TTPOUNBEIac Kal ¥pnomg
NMEENel va S1afETouv EMAPKN aplBuo MpoowmKou.

2 To npoowmKo e napaypag@ou 1 Twv EYKATACTAOE-
WV TWV EKTPOQEWV, TWV TIPOUNBEUTWY KAl TWV ¥pNoTwV
MPEMEL va Xl AAPEl KQTAMNAN MPAKTIKN KATAPTLON
Kal BewPnTIK El-cnﬂl'ﬁE:ucné NV EKTEAEOT TWV
aKohouBwv AEITOUDYLWV:

a) ekTeAeon Sadikaowv emi Jwwv,

B) oxedlaouoc SladiKkaolwy Kal Mpw ToKoAWY,

v) @povTida Twv {wwv, Kal

8) Bavatwon Twv Jwwv.

MMZ AotpwéloAoyla 05.12.23

33



MAaiolo Exknatdevonc & Kataptionc

TAXL TON ZOON N
XPHIIMOI'IOIOYNYAI A EHI‘I'HMONIIOVI D(OI’IOYI
’ 4 “*‘i o
gk

oA 3
)

- » L .. x)A Jl h _—
https://op.europa.eu/en/publication- detall/ /publication/fca9ae7f-2554-11e9- 8d04 01aa75ed7101/language en/format-PDF/source-282223752

l. Aovta MMZ AotpwéloAoyla 05.12.23 34


https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752
https://op.europa.eu/en/publication-detail/-/publication/fca9ae7f-2554-11e9-8d04-01aa75ed71a1/language-en/format-PDF/source-282223752

MAaiolo Exknatdevonc & Kataptionc

e Otgpatoloyio BewpnTIKNC Kl TIPAKTLKAC
ekntatdbevonc

* YTOXPEWTLKEC TTIOAAEC OepaTikEC EvoTnTeC
(Modules) yia kaBe Asttoupyia A-A

e Y& KaBe Oepatikn Evotnta mepthapfavovrol
MoaBnolaka AtoteAeopata (Learning
Outcomes)



EU Functions

September 11-22, 2023

The Lo Boratory Animal Science Eurogzan Lnion Functions Course covers the Mod ules which
are necessry for Seople who perform the four functions as stated in Article 23 of the
Cyrectivie z2od 'EFELL (B) carrying out prooedures on animals; (B) designing orocedues and
projects (C) taking care of animaly or @) kiffing animals, and additional s -z fic
Moduies
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[MpaKTLKN KATAPTLON
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grasp by base of tail
bring arm close to cage
place on arm

insert arm in cage

allow animal to return freely

Argyro Zacharioudaki, DVM, MLAS 2018 LAS EU Functions Course




insert hand in cage, allow time

grasp by body and tail
 grasp body with your free hand
 grasp tail with your support hand

place on your arm (support hand)
* keep arm tight to your body

keep holding the tail (support hand)
cover rat with palm if moving (free hand)

get to know your rat!
practice

changing

orientation

Argyro Zacharioudaki, DVM, MLAS 2018 LAS EU Functions Course



TEXVLKEC CUYKPATNONC

Perspex Restrainer (5 min.)

Restraint by hand (~10 sec.)

MMZ Aotpwéloloyia 05.12.23
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Kapdlakn cuxvotnta

Overall group effect: p=0.005 MeAéwm Ka9. Vera Baumans

MMZ AotpwéloAoyla 05.12.23
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OEPUOKPOAOLO CWUOTOC

MeAétn Ka. Vera Baumans
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& & 8 webgate.ec.europa.eu/envdataportal/content/alures/section1_number-of-animals.htm! G & ©» * * 0O o :

ALURES - ANIMAL USE REPORTING - EU SYSTEM
E Ezmﬁﬁggmr EU STATISTICS DATABASE ON THE USE OF ANIMALS FOR SCIENTIFIC PURPOSES UNDER DIRECTIVE
2010/63/EU

Section 1 — Numbers and origins of animals in research and testing  Section 2 — Uses in research and testing  Section 3 — Creation and maintenance of GAA

Animals by species

Amphibians, Cephalopods, Reptiles source : alures published data

0.6%

Dogs, Cats, NHPs
0.2%

Other: 3.0 %

Birds
6.2%

Other mammals
Other fish: 24.1 %

— Mice: 48.9 %

) Zebra fish: 3.5 %
Mice
52.5% Other birds: 1.1 % —
Domestic fowl: 5.3 %
Rabbits: 4.3 %
Guinea-Pigs: 1.4 %
Rats: 8.4 %

S—

Total 7938064

Fish
24.6%

Figure 1: Numbers of animals used for the first time by main classes of speci

https://ec.europa.eu/environment/chemicals/lab _animals/pdf/SWD %20part A and B.pdf

l. Aovta MMZ Aotpwéloloyia 05.12.23 43


https://ec.europa.eu/environment/chemicals/lab_animals/pdf/SWD_ part_A_and_B.pdf
https://ec.europa.eu/environment/chemicals/lab_animals/pdf/SWD_ part_A_and_B.pdf

2 KEAETOC OMLALOC

* TLovopaleTal TIELPALOATLKO TTPOTUTIO
avBpwrivou voonuatoc;

* Mw¢ OLAAEYOULLE TTOLO TIELPAMOTLKO TIPOTUTIO
elval KATaAANAOTEPO;

e EVOELKTIKA TIELPALLATLKA TIPOTUTIOL aVOpWTTIVWV
VOO NUATWV
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KpitThpia KataAANAOTNTOC TTEIP/KOU TTPOTUTTOU

* Avarmapoywyn tnc VOoou Ipoc LEAETN
(pe kaTta To SuvaTov TNV TIEPLOCOTEPN aKpiPeLa)

* AlaBeouotnta

* EukoAla petadopac
* EukoAia cuvepyoaoiog
* MéeyeBoc {wovu

e YuXvOTNTO avarmapoywync / peyeboc
ToKeETOOMAdOC

e Awdpkelo (WNC



[TapayovTtec TTou eTTNPEACOUV TNV £TTIAOYN

e Kootoc

* YApXOUOEC OUVONKEC



[TapayovTtec TTou eTTNPEACOUV TNV £TTIAOYN

e Kootoc

* YApXOUOEC OUVONKEC
— Ktnplakn vmodoun
— E€omAlopoC
— [poowTko



[TapayovTtec €TTIAOYNC

* H pikpofloAoyikr) KataoTaon
Germ free (GF)
Specific pathogen free (SPF)
Conventional (CV)

e O TPOTTOC avaTTapaywyng
Outbred strains (Wistar, Sprague-Dawley)

Inbred strains (> 20 adeAQOG X adeAPN 1} yovEQg X TTaidi)
F1 hybrids (inbredl1 x inbred2)



Germ free pUEC
T i |

btcnlc lock

.....

Tank filled with disinfectant JR=—ag



Germ free kot Zuppatikol HUEC

Contents lists available at ScienceDirect

MICROBIAL
PATRIGENESIS

Microbial Pathogenesis

ELSEVIER journal homepage: www.elsevier.com/locate/micpath

Gut microbiome: Microflora association with obesity and obesity-related m |
comorbidities e
Jameel Barkat Lone™', Wee Yin Koh"', Hilal A. Parray”, Woon K. Paek’, Jeongheui Lim™"",
A, : o,
Irfan A. Rather™", Arif Tasleem Jan J.B. Lone et al Microbial Pathogenesis 124 (2018) 266-271
Mice model

Phenotype

Obes mice
Altered microbiota composition

l. Aovta
Fig. 2. The gut microbiota and host metabolism. Germ-free mice protected from high-fat diet-induced obesity.



C57BL/6 mouse models

> Science. 2019 Aug 2;265(6452):eaaw4361. doi: 10.1126/science.aaw4361. Epub 2019 Aug 1.

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

Stephan P Rosshart 1, Jasmin Herz ¥ 2, Brian G Vassallo ¥ 2, Ashli Hunter 2, Morgan K Wall =
Jonathan H Badger 4 John A McCulloch 4, Dimitrios G Anastasakis 2, Aishe A Sarshad 7,
Irina Leonardi ©, Nicholas Collins 7, Joshua A Blatter ¥, Seong-Ji Han 7, Samira Tamoutounour 7,

Wildling mice: A new preclinical tool to study human disease

Wildling mice combine the low genetic diversity-oHnbreeHaberatory-rce-with-a-wid-meuse-micrahiata harboring
bacteria, fungi, and {Frases_This generates a more translationally relevant animal model of human disease
studying host-microbiota interactions, as well as for predicting the outcomes of human clinical trials.

C57BL/6 laboratory mouse Pseudopregnant wild mouse Wildling mouse
Low genetic variability : ° ? High genetic variability Low genetic variability
Mouse
embryos

Microbiota with limited Microbiota with high Microbiota with high

diversity and resilience diversity and resilience diversity and resilience

Preclinical disease Enables better mechanistic Preclinical disease
l. AovTtd model with limited understanding of natural model with high

translational value host-microbiota interactions translational value
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Pathogen Free Rats Respond
Differently to Anesthesia and
Surgical Trauma

Hayley L. Letson (), Jodie Morris, Erik Biros & Geoffrey P. Dobson

Specific-pathogen free (SPF) animals were introduced in the 1960s to minimize disease and infection
as variables in biomedical research. Qur aim was to examine differences in physiological response

in rat colonies bred and housed in a conventional versus SPF facility, and implications for research.
Sprague-Dawley rats were anesthetized and catheterized for bloed and pressure monitoring, and
electrocardiogram (ECG) leads implanted. H logy was d, and e lation profile

MM Ao

Homody nansics after Isoflursse Ancithesis with Surgical Trauma

SPF Ran:
o Decressad blood prouare wavesorm
128 samdng ST sy
| DF %03 4 sadiy®
I 2500 meli

MAP .
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Figure 1. Representative blood pressure traces from SPF (a) and Conventional (b) male Sprague Dawley rats
taken under isoflurane anesthesia following surgical instrumentation. Values represent mean & SEM of n=35
rats from each coloay. SP = systolic pressure; DP = diastolic pressure; PP = pulse pressure calculated from SP
DP; MAP = mean arterial pressure; HR = heart rate. *p < 0.05 compared to Conventional rats. Power (1-3 err
prob) = 0.97 (Critical t= 1.86, Df = 8, a = 0.05, outcome measure = PP).

Isoflurane Anesthesia with Surgical Trauma

a < _SPF Rat: Arthythmogenic ECG____—>

Ve celar Salves Peematere
Tachycasda Venncular
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|
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Figure 2. Representative kead Il electrocardiograms (ECG) from SPF (a) and Conventional (b) male Sprague
Dawley rats taken under isoflurane anesthesia following surgical instrumentation (n = 20 each group). SPF rats
were arrhythmogenic with incidences of ventricular tachycardia, Salvos, bigeminy, and premature ventricular
contractions. See Table | for data.



2 KEAETOC OMLALOC

* TLovopaleTal TIELPALOATLKO TTPOTUTIO
avBpwrivou voonuatoc;

* Mw¢ OLAAEYOULLE TTOLO TIELPAMOTLKO TIPOTUTIO
elval KATAAANAOTEPO;

e EVOELKTLKA TIELPOAMATLKA TIPOTUTIAL AVOpwTivwv
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Aninmls 2023, 13, 1223 3 of 24

e animals (MbP1)
e a. Induced disease 8| b. Spontaneous changes -
The Importance of Animal Models in Biomedical Research:
Current Insights and Applications \ % o
i i ~Oliva 107, Ismae! i Avalos 2(3, Julio Martinez-B 30, \ - ";‘-’ < ‘
:::'::: gr;;:ﬂ.:;gm* ',[Anlmiin Verdnztn—‘dendnza“{mld Daniel Mota-Rojas ¥+ & D e"‘:’ \-/;‘fl
. e

Caenovhaballis elegans

PN ¢. Genetically modified animals
Mus musculus Qwis ovis
.
. ) Knockout
Pharmacological induced Lesion induced Danio reno Knockin
d. Negative model g L
Stress ¢ ” .
response ® il =B
- ‘ »,_),,:";,f
\ .. 8. y SARS-CoV-2
e. Healthy animals
Behavior
Macaca mwata
Raftus norvegicus
Stress induced Biologically induced Oryctolagus cuniculus

Figure 1. Classification of various animal models. The animals used in science can be divided into
five broad types. (a) The main ones are models in which animals are induced to present a pathology
similar to one that affects humans or other animals by administering drugs or other biologicals,
inflicting injuries, or subjecting them to stress or other environmental conditions. In contrast, models
based on spontaneous changes (b) include animals where the normal course of their life predisposes

them to develop a specific disease. (c¢) Genetically-modified test subjects are animals with knockin or
knockout genes or proteins. In contrast to using healthy animals (e), negative models {d) employ

individuals that are not susceptible to certain diseases but serve to evaluate susceptibility to a specific
pathology. TBI: traumatic brain injury.
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AvBopunta MELPAATLKA TIPOTUTIA

Zmpste24 deficiency in mice causes spontaneous
bone fractures, muscle weakness, and a
prelamin A processing defect

Martin O. Bergo*t#, Bryant Gavino*, Jed RossS, Walter K. Schmidt?, Christine Hong*, Lonnie V. Kendalll,

Andreas Mohr**, Margarita Meta**, Harry Genant**, Yebin liang**, Erik R. Wisnerl, Nichoclas van Bruggen®,
Richard & . D. Caranof, Susan Michaelis?, Stephen M. Griffeyl, and Stephen G. Young**+t*

*Gladstone Institute of Cardiowascular Disease, University of California, San Francisco, CA 24141-2100 *Cardiowvascular Research Institute, University
of California, San Francisco, ©A 94143 SGenentech, Incorporated, South San Francisco, ©A 94080; "Department of Cell Biology, The Johns

Hopkins University School of Medicine, Baltimore, MD 21205; lom parative Pathology Laboratory, Wniversity of California,
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Zmpste24 is an integral membrane metalloproteinase of the endoplasmic reticulum
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Fig. 1. (3) Retarded growth in male Zmpste24—'~ mice (n = 4) vs. littermate male Zmpste24~'* mice (n = 13). Similar results were obtained with female mice
(not shown). (b) Photograph of a 2-month-old Zmpste24 -/~ mouse and littermate Zmpste24+/* mouse.
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Spontaneously hypertensive rats (SHR)

ABupuika rtovtikia (nude mice)
Nude Mouse Models

Caused by a genetic mutation, nude mouse models lack a normal
immune system and thymus gland. They have a repressed immune

system due to reduced number of T cells. Nude mice are ideal for

tumor and tissue studies because they have no rejection responses

and are hairless, making it easier to identify tumors.



AnpLoupyla ELPAMOTIKOU TIPOTUTIOU

* Me avOpwmnivn napepPaocn, OMwWC UE
ALoitNTIKOUC XELPLOUOUC
(mpokAnon aBnpwpdatwong e abnpoyovo dilatta)

Do pUAKEVTIKOUC XELPLOMOUG
(mpokAnon dtaBntn pe xopriynon otpentolwtokivng)

XELPOUPYLKOUC XELPLOUOUC
(mpokAnon ooteonmopwonc He adaipeon wodnkwv)

[EVETIKN TpOToOmnoinon



[. Aovt

Meanadipocyte size (pm') e

Me Alotntikouc XepLopoug

} frontiers

n Endocrire

VWAT

Body welght ()
- we s
slalacvau

CWAY  rWAY

ooy

MiR-27b-3p Inhibition Enhances
Browning of Epididymal Fat in
High-Fat Diet Induced Obese Mice
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Mouse Model: Differences between Animals
from Different Sources
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Review article:

OVARIECTOMIZED RAT MODEL OF OSTEOPOROSIS:
A PRACTICAL GUIDE

MNasibeh Yousefzadeh®, Khosrow Kashfi® Sajad Jeddi**, Asghar Ghasemi®
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Featured Diabetes & Obesity Models by Research Area
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An animal model of limitation
of gut colonization

by carbapenemase-producing
Klebsiella pneumoniae using
rifaximin

Eleni Xenofontos, Georgios Renierist, Maria Kalogridil, Dionyssia-Eirini Dr oggitil,

Kalliopi Synodinou?, Georgia Damorakit, Panagiotis Koufargyris', Labros Sabracos® &
Evangelos 1. Giamarellos-Bourboulis™*®

Current knowledge suggests that infection by carbapenem-resistant anterobacteriais preceded by
gut colonization. It is hypothesized that colonization is eradicat ed by non-absorbable antibiotics like
rifaximin. We investigated the effact of rifaximin against carbapenam-resistant Kiebsielle pneumonine
{CRKP] in vitro and in a mouse model. We studied the in vitro efficacy of rifaximin against 257 CRKP
clinical isolates, 188 KPC producersand 69 OXA-48 producers, by minimum inhibitory concentration
and time-kill assays. We then developed a model of gut colonization by feading 30 C57Bl6 mice

with 10° cfu of one KPC-KP isolate for 7 days; mice were pre-treated orally with saline, om aprazole
or ampicillin. Then, another 60 mice with established KPC-2 gut colonization received orally for 7
consecutive days rifaximin 180 mg/kg dissolved in ethanol and 4% bile or vehicle. On days 0, 3and

7 stool samples were collected; mice were sacrificed for determination of tissue outgrowth. At a
concentration of 1000 pgfml rifaximin inhibited 84, 8% of CRKP isolates. A 3x log,, decrease ofthe
starting inoculum was achieved by 100, 250 and 500 pgfml of rifaximin after 24 h against 25, 55

and 55%; of isolates. Pre-treatment with ampicillin was necessary for gut colonization by KPC-KP.
Treatment with rifaximin succeeded inreducing KPC-KP load in stool and in the intestine. Rifaximin
inhibits at clinically meaningful gut concentrations the majority of CRKP isolates and is efficient
against gut colonization by KPC-KP.

Sdentific Reports | (zo22)12:3780 | https: f'doi.org10. 1038/ 541 538-022-07827-8 nature portfolio
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Association of Vitamin D with severity and outcome of COVID-19:
Clinical and Experimental Evidence

Renieris G, Foutadakis S, Andriopoulou T, Spanou V-M, Droggiti D-E,
Kafousopoulos D, Gkavogianni T, Damoraki G, Vatsellas G, Giamarellos-
Bourboulis EJ

adaptive immune dysregulation [24]. In our animal model, vitamin D was administered early i.e. in
parallel to animal challenge. The prevention of lung inflammation, as shown by the reduction of
TNFg; IL6; IFNy and MPQ in murine lung specimens, was associated with the down-regulation of
several pro-inflammatory processes including natural killer cell chemotaxis, lymphocytes migration
and cytokine-mediated signalling pathways.
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Practical Mouse Model to Investigate Therapeutics
for Staphylococcus aureus Contaminated Surgical
Mesh Implants

Madison M. Collins, PhD,"" Brent Race, DVM,"" Ronald J. Messer, MA,"
Chase Baune, BSc," Scott D. Kobayashi, PhD,’ Dan Long, BA, BSc,*
Katie Williams, BSc,” Aaron M. Hasenkrug, MD,” Kim Hasenkrug, PhD,""
and Natalia Malachowa, PhD" "'
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compared to no treatment controls (Fig. 3A). Atdays 3, 11, and
21, mice from each group were euthanized for bacterial load
analysis of excised mesh (Fig. 3B). After 3 dpi, MRSA CFU
counts were reduced by approxdmately two logs compared to
untreated controls (Fig. 3B) with an even greater decrease by
day 11. By day 21, no bacteria were recovered from excised
mesh in seven of eight animals treated with a single dose of
anftibiotic. Thus, a single dose delivered at the time of surgery
appeared as effective as daily therapy for 10 consecutive days
(compare Figs. 2B, 2C and, 3B).
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Testing advocates argue that: Opponents argue that:

It would be unethical to test substances or drugs with potentially adverse side-
effects on human beings.

Controlled experiments involve introducing only one variable at a time, which is
why animals are experimented on while confined inside a laboratory. Human
beings could not be confined in this way.

There is no substitute for the living systems necessary to study interaction
among cells, tissue, and organs. Animals are good surrogates because of their
similarities to humans.

There is no substitute for psychiatric studies {e.q., antidepressant clinical trials)
that require behavioral data.

There is no substitute for studies of the infection of a host. For example,
infection with hepatitis, malaria or monoclonal antibodies all have unique
advantages in chimpanzees.

Animals have shorter life and reproductive spans, meaning that several
generations can be studied in a relatively short time.

Animals can be bred especially for animal-testing purposes, meaning they arrive
at the laboratory free from disease.

Humans that use medicine derived from animal research are healthier.

Animals receive more sophisticated medical care because of animal tests that
have led to advances in veterinary medicine.

|. Aovta

The suffering of the animals is excessive in relation to whatever benefits may be
reaped. - Some opponents, particularly supporters of animal rights, argue
further that any benefits to human beings cannot outweigh the suffering of the
animals, and that human beings have no moral right to use individual animals in
ways that do not benefit that individual.

In practice, there is widespread abuse of animals.
Animals do not consent to being tested upon.

Animal testing is bad science because:

Many animal models of disease are induced and cannot be compared to
the human disease. For example, although genetic | and toxin-mediated
animal models are now widely used to model Parkinson's disease, they
argue that these models only superficially resemble the disease symptoms,
without the same time course or cellular pathology

Some drugs have dangerous side-effects that were not predicted by
animal models. Thalidomide is often used as an example of this -,
although when tested on pregnant animals, birth defects are seen in mice,
rats, hamsters, rabbits, macaques, marmosets, dogs, cats, fish, baboons
and rhesus monkeys

Some drugs appear to have different effects on human and other species.
Aspirin, for example, is a teratogen when given to certain animals in high
doses -, but there is conflicting evidence regarding its effect on human
embryos.
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