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[Mpoooxn otnv opoloyia!

 Zwo gpyaotnpiov (laboratory animal): kaBe
eldoc (wou To omoio umopel va xpnotpormolnOei
OTNV EPEUVA VLA ETILOTNOVLKOUC OKOTIOUC

* Mepopatikd/Ilwiko npadtumo (animal model)
yla pia avBpwrivn vooo: to €idoc tou (wou, oTo
oroLo pia avBopuntn N npokAntn maboAoyikn
KOTAOTOON, UIMOPEL va epeuvnBel, kal n omola
HOLAEL, OE LLKPOTEPO N LeyaAuTtepo Babuo, pe
TNV aVTLloToLlXN VOOO O0ToV AvOpwro
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Table1 | SARS-CoV-2 Infection In humansand Inanimal

Bikteml lung immbee meznt

Hurnzns, karmste sz nd mon-horman
primates

motlels Gmound-ghlssopacities Hurmans, hamstersand ron-hurman
prirrates
Trait Crganism Focaloedemaand infemmation  Humans, lemste s, fersts s nd non-hurman
Yirusreplic ation prirates
Upper res pimto ryt ot Hurnans. rmice, femets, non-huran ARDS Hurmans
primates, mink catsand bats Transmission Hurnans, hamste s, ferets, catzand bats
Lowser respiratory tract Hurnanz, mice, hameters, fersts and
non-human primates Immwnology
Crther organes Hurnanzs (G trct, CHS and kidney), Semcormersion H""T'E'-'S’ mice, ha n'rsterusé fI:IrreE,
hACEZ miczliC N S). hamsters, femetzand I e o e T
non-human primates (Gl tact) Mzt i ng @ ntibody titres Hurnans, rice, hameters, ferrsts 2 nd
Clirical sgns non-human primates
Fewiar Hurmana nd farmets Te=llirrunity HI..II'|'|3I'|5_. mize, femetsand non-hurian
primates
Masaldischame Hurnanz and fermts

Laboured breathing

Hurnansand hamsters

Pro-inflamrmato ry oytokines

Hurnans, miceand non-hurnan prirates

Munoz-Fontela et al, Nature 586: 509—-515, 2020

D ogr aphic =

Miore seve e disease in males

Hurnans, lamstes

Miore seve e disease in older

individuzls

Hurnans, hamste=and on-human
prirates

ComparEon of S0RSCoh2 infection in aninel modek and hurens, CHS cantml nersous
Syshe g S, gastrointesting |; ARDS, acube respirtory distresssyndone.
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REPORT FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT AND
THE COUNCIL

2019 report on the statistics on the use of animals for scientific purposes in the Member
States of the European Union in 2015-2017
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Figure 1: Numbers of animals used for the first time by main classes of species in 2017 ) 7



2 KOTTOC TNC XPNONC TELPALLOTLKWY
NPOTUTIWV OVOPWTIVWV VOO UATWV

e AlEpEUvVNON UNXOVLOMWY VOO NUATWV
* MeAEtn BEpATMEVTIKWY OXNUATWY I UALKWV

* Avaywyn (petadpoon) Twv AMOTEAECUATWY
otov avBpwrmo



Xpnon MELPALATLKWY TIPOTUTIWV

Genetic Modeling of Human Malignancy

* MeA€tec yla SuvnTika 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 MELPALATLKWY TIPOTUTIWV

TABLE 1 - The rat’s age in months and its relationship in years
with human being in social maturity phase’

° > l’) VTOUN 6 l('xp KELOL Rat’s age in months Human's age in years

6 months 18 years
A ! 12 months 30 years
Zw r] q va wav 18 months 45 years
! 24 months 60 years
EpV(IO'TI’] pLOU 30 months 75 years
36 months 90 years
42 months 105 years
45 months 113 years
A o )\ o 48 months 120 years
® 500 x Blood
U VaTOT r]’-[a uE ET r] q A ;,E* L Tumor volume B g 400 2ulting
1,000 o
500 s ,
, ;§ ) " ' | | g 20
TPWTOKOAAWV UE o m e m
_ 0 2 ——— :
U 2 : 0 500 1,000 1,500
6 Laxp OV LKE q ( u n ) é, igg 1 RIS C Tumor volume (mm?)
’ .§>.‘ 300 5
ETEUPOTIKEC & ,/ ! s | ¥
’ 5 ) i é
HEGOGOUC = 0 25 50 75 . 1?
A p e 2 jg . Urine Gluc ‘ §
K :; 30 ) ] é
rapakoAovBnonc
: 10 | Measurement mode Day23 Day30 Day59
3 % 26 P 75 Glucactivity (RLUIs) 41 107 538
Time after implantation (days) Tumor volume (mm?) 335 53.0 2440

BLI signal (107 ph/s) 3.9 76 29.3




Xprion MELPOUATIKWY TIPOTUTIWV

* [IpwTOKOAANO
* EVKPLOELC

o Aleéaywyn



Xprion MELPOUATIKWY TIPOTUTIWV

* EVKPLOELC



Ertitporin AéloAoynonc MpwTtokoAAwV

Emiotnoviko peEAoc tou [dpupatoc
YnievBuvoc Ktnviatpoc tou Idpupatoc
BLOOTATLOTLKOC

Eknipoowroc tou Yrnoupyeiou AAT



EvkploeLc

* Emtpornin AéloAoynoncg NMpwtokoAAwv (EAM)

* Emtporni HOwkN¢ & Acovtoloyiac tnc Epeuvac
(EHAE)

* EMLOTNUOVIKO 2UBOoUALO



EvkploeLc

Epeuvntiko Npoypappa  Awdaktopikn Aratpfin

e EFATI > EAI_I
* EMLOTNUOVIKO * ETILOTNHOVLKO
YupBouAlo / EHAE SupBoUAwo / EHAE
* 3UEANG
U BouAguTIKN
Ertitponn

e JUVEAEUON 2XOANC



Evtuna ntpoc EATT

* http://www.minagric.gr/index.php/el/for-citizen-2
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F5=% EAHNIKH AHMOKPATIA
¢ = | ¥ Ymoupyeio Ayporikrig AvamTuéng
3  kal Tpo@ipwy

RS L2

Apxikn \

EtTukowwvia V! Mo SKES KotatmoAéunon

Kataoknvwoet Evtopwy &
zvdikodavyv Tipoaduymy M10.1.08 (KOMOOYZIO)  Awxcuvdeon LdL 2016 n s prKlilK(bV

AypoToUpLOPOG Ktnviotplk&
Bplokeote e84 QOPHAKEUTIKA

Blohoyikn) lewpyia - {ipotoysc

Kenvotpodla MukpoBLakry Avtoxn

MoAttng

Noaoruota oy
peTadidovTal amo
Ta {wa ooV
avBpwTto

Zwa ZuvTpodL&g-
Ktnviatpeia

Zwa yLo
Emtiotnpovikoug

) MNOMN-MNre-Idoétumo
oKoTIoUGg

Mapadooiakd
Mpoiov
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Evtuna ntpoc EATT

Apxikn | To Ymoupyeio vl Aypotng-Emielpnuatiag v MoAttng v| WYnorokeg Yinpeoieg V{ Xpnotueg MNAnpodopieg v| 20vdeouoL

ETukowvwvia v |

fpadnon Mop&Taon TNG NUEPOXPOVOAOYLOG OAOKANPWONG TwY CUVEXLLOpEVWY TIpGEswV Tou M123A ot

Bplokeote edw:  TMoAitng

&) RSS
Zwa yra ETiotnuovikolc okottoug

N
. EBvikn Emapomn yia tnv eulwic Twy {Wwy TIoU XPNOLUOTIOLOUVIOL VLo ETILOTNHOVIKOUG OKOTIOUG

* Yodeypa attnong adetodotnong TPWTOKOAMOU

» YTIOSeLypa £kBeaNG avadpopikng agloAdynong

e YTIOOELYHO PN TEXVLKNG TEPANYNG TIPWTOKOAAOU
TLOTLKEG TIANPodOopleg OXETIKG PE TN Xpnon iy

yaotnpiou oe dladikaoieg otnv EAMGSa yia to £tog 2015
e JTOTLOTIKEG RO

—TTT U XPNON {Wwv epyaoTnplou ot dtadikaoieg otnv EAMGSa yia To £tog 2014
Odnyla 2010/63/EK tou EupwmoikoU KowofouAMiou kot tou ZupBouAlou tng 22ag ZXemteuPplou 2010 mepi
TPpoOoTaoiag Twv JWwv TIOU XPNOLLOTOLOUVIOL YL ETLOTNHOVIKOUG OKOToUug (Keipevo Tou Toapouoi&lst
sviladepov yiax tov EOX)

A/von MNpootaciag twv Zowv, Pappaxav
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[eplexopeva eVTUTIWVY

Ovopata & WdLotntec mpoownwy, 16puua, ...
[MpwtokoAAo (okormog, (wa, apuaka, ...)
«ApputnTo» SLadKaolwyY & TTPWTOKOAAOU
‘Hrtio — MEtpla — Bapla — Xwpic avavnyn
JuxvVoTNTA & KPLTAPLO « KATOANKTLKWY CNUELWV»
Yuvepyaoia Blootatiotikou

3 Rs / AvaAvuon BAaBnc — opeAouc



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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|. Aovta

Mn Texvikn MeptAnyn

AR PR TOD T PETORGIL0T

AZE0S FOPETH PLOGUOT

LHMT0s TOU TPEToK0IL0T
(2pBpo 4 TTA S56/2013)

OB o £pevwve.

[N snoopoomT Kil SonpuoTRET] SpEUvE

O Esrovicmks Jpmon (phiot 050 TJUEms vousdemkoy wnTeeny)

Ollpocoasio ov ouokos TEpLBEAOVTo: I YWHNOVE TV WYELR T TV KoikT Subimon
cvipomov T Saay

O Epsuve uz cwomd my mpoctasie | Suarpron Jouday abav

OExmbouom 1) Kespmon e ™y wimor, Swesnpron 1 felrioon s ey
BefLomimay

Olozpobueaemiss Speuves

[ Aveemrpmyon vEvETRD. TROTOMOLTUSv ey SRy momw GEv JpreLuemoety T GF .o

TP ToKD

Ieprypooy T TTOEV TOU
ApETHGANY

(T1 Eive ERICTHROVIKG GYVEoTo § Tt
EVOl 01 EMIOTHUOVIKES ¥  KAIVIKES
aviETKES).

Mg oQEly CVOpEsvovVTOL oTe THY
vhomoiy oy TOU CUTKEKPULEN 0T
T PETHOALIT 6E GrEo ps Tov avBporo,
T e 1 To mepifaeliov.

Eibos wol oovolnoes eprbpog ooy moo

apokaITOl Ve jpnapomomBoty oy
BULPKEIR TOU T PETHKOALN.

Zto Tloimno ThoToln s TOU
apeTioiion

0. ot Be Sivel To SKTIpOpPEVe srbrcho
By Tes Tev Redkeaoy,

B. o1 evemBuopntss Epoces oTig omoiss
Be vrofinBotv To fow, wobds ket

- W T Teav Sebew pETd THY vhomotnon
TOU T peToRoi o

AmoiTaiTol ovespoutky ikt ne; Av
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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




KataAnktika onpetla “Humane endpoints”

M H Humane endpaints | NC3Rs )

* JUMTTTWMOTO ) ONUELDL 6o oo

8} Most Visted @ Getting Started Jif Accreditetion board .. & Webmail EXITA --L.

OUUTTEPLPOPAC EVOC W o AR
’ p 3R° [ sen
(wovu Ttou kaBopilovtal -

OTNV apxr Tt LEAETNG,
' ’ Humane Endpoint
WOTE va OLOKOTITETAL N wonses AN ENcpols

7 7 Our quidefines endpoints. The use of humane endpoints in animal experiments describes the identification of clear,
predictable and irreversible criteria which substifute for more Severe experimental outtomes such as
u E A E T r] ) E l-T E u E - o advanced pathology or death. By implementing humane endpoints pain and/or distress can be prevented
Opl-SpeCic ESOUTEES 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
E U e av ao La TO U Zw O U Anaesthesia may be involved (2. acute foxicology, animal modets of infection, cancer and
V/

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”.

Akey component of refining studies involving laboratory animals is the implementation of humane

Anal

4 1
E LTE uE E d) ap | l Ov r] Boay temperature?, body weight®. befavioural changes (2.0, reduced exploration”), pathological changes

B ractce or a1 observed using imaging tecnology* and blood ovygen saiuration® are examples ofcrtera that have been
transpor used successfully to implement humane endpoints. When relevant criteria are identified, acfions such s

4 I
fiumane kiling, modification of the experimental design, analgesic administration and/or treaiment of the
u E T p w V av a KO U LO r] q animals can then be camied out to prevent or alleviate pain and/or distress.

Euthanasia v

w

doubiao@r 8 Z;ﬁ;‘;g
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KataAnktika onpeia — 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
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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

|. Aovta 0 = ; : — .




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)

e Elval amapaitntn n Opada EAcyyxou? Oa
uropovoe To Kabe (wo va givol To «control»
TOU €0UTOU TOUL?

* Mepypadetal n SpLUUTNTO TOU XELPOUPYELOU,
TWV AAAWV SLadLKAOLWV KOl TOU CUVOALKOU
NMPWTOKOAAOU?

* YIapyxeL atttoAoynon tnc SLapKeLoC TNG
LLEAETNC, TNC OCUXVOTNTAC TWV UETPNOEWV?



BioMedicine (155N 2211-8039) DOI: 10.1051/bmden/2019090208
June 2019, Vol. 9, No. 2, Article 8, Pages 2-12

Original article

Protective effect of Glycyrrhiza glabra roots extract on bone
mineral density of ovariectomized rats

Dimitrios Galanis"*, Konstantinos § oulumjf, Pavlos Lelovasl, Alexandros £ a"vasl, Pana gjotis Papadop uulosl,
Antonis Galanosl, Katerina Argyrop oulous, Maria Makrop uuluus, Anastasia Patmki“, Christina Pasm]il,

Anastasia Tsi.ngotjiduus, Stavros Kourkoulisﬁ, Sofia M.imkous, Ismene Dontas'

'Lahoratory for Research of the Musculoskeletal Systern (LEMS), School of Medicine, Mational and Kapodistriar
AT Hospital, Athens, Greece

1t Department of Crthopaedics, Mational and Kapodistian University of Athens, Faculty of Medicine, Attiko Ho

*Department of Pranmacognosy and Matual Products Chernistry, Faculty of Pranmacy, National and Kapodistiar 3 |:| _

Greece
*Hellenic Fed Cross Hospital, Athens, Greece
‘Lah. of Anatorry, Histology and Embryology, School of Veterinary Medicine, Faculty of Health Sciences, £

-

Thessalonild School of Veterinary Medicine Ei'a 2 I:I 1
‘Department of Mecharics, National Techrical University of Athens (NTUAY, Matioral Techrical Urdversity of At :
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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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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 AotpwéloAoyia 24.11.20
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MAaiolo Exknatdevonc & Kataptionc

ATAPTIEH v N )
- g S R e
o> N 3
- \
> ;L - A -_—

http://ec.europa.eu/énvironment/chemicals//ab animals/pdf/quidance/education training/el.pdf
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http://ec.europa.eu/environment/chemicals/lab_animals/pdf/guidance/education_training/el.pdf

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 I;IE

The Lnbovaooey Anihal Saence £wogean LUnion Funcoons &0 wrse oovass the tdodueswhich
are necessary for people who pafomm he four funciong as smed h aode 23 of te
Direcove 201 E ¥FEL (B) carrping out groced wres on animals (B) des ghin g grocad wres md
piojecey (o) mking care of mimaly or (d) killing animals and addioohal osisaecific
niiod W es

SpEnkErs
Mlod ules Spaci=s: mics, s
. PR P A ELERDE
1.Maticmiand EUV lEgE Btion P AW fopouks
2.Ethis, animel =eHerennd the Three B Jiewel 1) E Babfm
2.HBeicand npproprite bickpgy — s pecies s pecific ftheory 25 kik| W Buma e
| Dsamias
4.4nimal@re, heattham mamge me nt— 5 pecies 5 pecific [theory] E Do ni
3. FEcog nition of pain sufkring and d Etress - 5 pecies © pecific I Foa
s 2 E Fop kade b
G.Humane methods of kiling [theory 25 kilk] 21¥a ke anE
*.Mlinima Iy imms e peced ues without 8 eesthes i — 5 pecies s pecific ftheory) T Hamtzm
= = 7 5 = 3 e z M et iboue
2. Iinima ly imms s® prced s without o eesthes i — s pecies & pecific Ekik| M hestamitsopauks
9. Fthiz, animel' =M reand the Three P (el 2] P LE bwms
10, DecgnofpoceduEsam profcts | d] thl'.-;hril':ru
ii.Cesgnofprocedursan propcts |ewe 2] W Nt
20,4 mesthes B for minor proced u B5 ':1"::":;
21 adweanced ammesthesa tor s urgio ot prolonged poced ures TEemeninns
23 . Principles ofsurgery 2 :E:d;ﬁu
23 adweancedanima |l hisnd sy, o e B B nich me nt prcties P VEibnts
£dditiamt Animal Mhde b "‘EA;':::’“'

CoursaQ rganizar  The Iangugee cfingrudionis Byglish
Isman= Do mas, DM, FhG Regigroion on a fird ohe firsk served
Prof=gor of Erperimenta |Suorgel lemeardhy, 085 T Couese cowers Furdtiors @ 8, C oaed D
Lrechor, Labaratany for Researd afthe Cedfficetion for B o A0 Fundioes only &
wl s culoskal ekl 5 ysbern, Schoal of Medicing,  cwiidhi ifdedrad
Matonal & Kapadsrian Universky of Athens  Cerbificobesis ed af ter Siommeefll mval ualicn

Courme Coodimtors  The Coure provides OMEDPD aredi bsioy the
Argero Zacharicwdak DM MLAS Dipt BCLAM Akheleniciedicdl Assdabion
Pavles Lalorag DV, M5, PRD
Themdoros M S=rgen@neg MO PhD Aegstationfes: gooe
Dead line for registratio rss oy 30 2020

Supported by

httplf hebbs g Furctioreoo ey Esfunctiomeoccurssmpma L om



[MPOKTLKN KOTAPTLON
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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

X\

Perspex Restrainer (5 min.)

i
AlLIS15

f\.'ﬂ LR | 1717
= Ii

Restraint by hand (~10 sec.)

MMZ Aotpwéloloyia 24.11.20
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Kapdlakn cuxvotnta

Overall group effect: p=0.005 MeAétn Kad. Vera Baumans

MMZ AotpwéloAoyia 24.11.20
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OEPUOKPOAOLO CWUOTOC

MeAétn Ka§. Vera Baumans

MMZ AotpwéloAoyia 24.11.20
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TnAepetpla

Mouse
Small Animal
Large Animal T e, ik
Transmitters A i ¥ o AL,

bulti-unit activity EEG

Recei Temperature
Cavar ({;:\_; 1 reading

FIGURE 1 | Schematic of a general telemetry setup for wireless and automated measuring of
physiological parameters. lustration by Kim Caesar.

Telemetry for small animal physiology
Niemeyer JE. Lab Anim 2016;45:255-7

Social-housing and use of double-decker cages in rat telemetry studies.
Skinner M et al. J Pharmacol Toxicol Methods 2019; 96: 87-94

Computer
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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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[MeipaPATIKO TTPOTUTTO
Yia JIa VOOO BewpeiTal To €ido¢ Tou (wou,
OTO OTTOIO Wi auBopuNTN N TTPOKANTN
TTaBoAOVIKI KATAOTOON UTTOPEI va €pEUVNOEI
Kal n otroia poladel,
O€ MIKPOTEPO I MEYAAUTEPO [FABUO,
UE TNV idIa VOOO OTOV AvOpWTTO



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



ETriAoyn Tou TTEIPAUATIKOU TTPOTUTTOU

e UE BAON TOV TPOTTO AvaATTAPAYWYNGS

Outbred strains (Wistar, Sprague-Dawley)

Inbred strains (> 20 adeA@OC X adeAPN 1 yoveEQ X TTaidi)
F1 hybrids (inbredl x inbred2)

* e BAonN TN MIKPOPIOAOYIKA KATAOTAGH
Germ free (GF)
Specific pathogen free (SPF)

Conventional (CV)



Germ free pUEC
T i |

btcnlc lock

.....

Tank filled with disinfectant JR=—ag
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Germ free kot Zuppatikol HUEC

Mice model

MMZ Aotpwéloloyia 24.11.20
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C57BL/6 mouse models

Wildling mice: A new preclinical tool to study human disease

Wildling mice combine the low genetic diversity of inbred laboratory mice with 2 wild mouse microbiota harboring

bacteria, fungi, and viruses<IRis generates a more translationally relevant animal model of human disease for —_—>

studying host-microbiota interactions, as wellas Tor prearctmg the outcomes of aman chnical trials.

C57BL/6 laboratory mouse

Low genetic variability

Microbiota with limited
diversity and resilience

;

Preclinical disease
model with limited
translational value

Mouse
embryos

Pseudopregnant wild mouse Wildling mouse
High genetic variability Low genetic variability

Microbiota with high Microbiota with high
diversity and resilience diversity and resilience

R

Enables better mechanistic Preclinical disease
understanding of natural model with high
host-microbiota interactions translational value

MMZ AotpwéloAoyia 24.11.20
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SCIENTIFIC REPg}RTS |

SPF kot 2upBatikol EMUHUVEC

OPEN 'Co'hvﬂeﬁti'bn'aI"andepei:iﬁc-m

Received: 7 January 2019
Accepted: 12 June 2019
Published online: 28 June 2019

|. Aovta

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

SFF Ram:
Decraasad biood prosare waveform

129 suciiy
|
* pady
Cooventionsl ats:
Sahlk awcral Mood peosese
136 suabidy SP L1283 cmally
DF. 7545 wdly
l P %04 2 madly
MAP 5 4 § nanily
T W 362 4 19 byee
|
$ mun 7.5 men 10 men

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, o = 0.05, outcome measure = PP).

Isoflurane Anesthesia with Surgical Trauma

a SPF Rat: Arrhythmogenic ECG
Ve celar Salves Premuteee
Tachycasda Venncular

[ Comraction

[ 1] ‘ ‘
P o2mv |
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Conventional Rat: Normal ECG
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Figure 2. Representative kead 11 electrocardsograms (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 arthythmogenic with incidences of ventricular tachycardia, Salvos, bigeminy, and premature ventricular
contractions. See Table | for data.



[TapayovTtec TTou eTTNPEACOUV TNV £TTIAOYN

e Kootoc

* AloBeolpotnta

* YIAPXOUOEC OUVONKEC



[TapayovTtec TTou eTTNPEACOUV TNV £TTIAOYN

e Kootoc

* AloBeolpotnta

* YIAPXOUOEC OUVONKEC
— Ktnplokn vrtodoun
— E€omAlopOC
— [poowWTLKO



2 KEAETOC OMLALOC

* TLovopaleTal TIELPALOATLKO TTPOTUTIO
avBpwrivou voonuatoc;

* Mw¢ OLAAEYOULLE TTOLO TIELPAMOTLKO TIPOTUTIO
elval KATAAANAOTEPO;

e EVOELKTLKA TIELPOAMATLKA TIPOTUTIAL AVOpwTivwv
VOO NUATWV
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Anuioupyla epapOTIKOU TTPOTUTIOU

Pucloloyiko <
(wo
(Zwo Epyaotnpiov)

-

ovBopunta

opoueL§ia kat emloyn

avOpwriivn napEppoaon

> «MNaBboAoyiko»
(wo
(Newpapatiko MNpotumno)




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,

Davis, CA 95616; **Department of Radiology, University of California, San Francisco, CA 94143; and HfDepartment of

Medicine, University of California, and the Medical Services, San Francisco General Hospital, San Francisco, CA& 94110

Communicated by Richard 1. Hawvel, University of California, San Francisco, €A, August 1, 2002 (received for review lune 25, 2002)

Zmpste24 is an integral membrane metalloproteinase of the endoplasmic reticulum

PNAS | October1,2002 | vol.99 | no.20 | 13049-13054
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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.



Anpoupyla (wikov TTPOTUTIOU

* EmavelAnUUEVN OMOMELKTIKN dlaoTtavpwon
Kot emtAoyn Twv {WwV TTOU €XOUV TNV
emBupntn maBoloyikn petaAaén, n omola
KANPOVOLLELTOL OTOUC ATTIOYOVOUC TOUC
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

* Mg avOpwmnivn napepfaocn, Onwc
ALoitNTIKOUC XELPLOUOUC
(mpokAnon aBnpwpdtwong ue abnpoyovo diatta)

Do pUAKEVTIKOUC XELPLOMOUG
(mpokAnon dtaBntn pe xopriynon otpentolwtokivng)

XELPOUPYLKOUC XELPLOUOUG
(mpokAnon ooteonmopwonc He adaipeon wodnkwv)



Me Alotntikouc XepLopoug

.1-" H ORIGINAL RESEARCH
& frontier =

. pubi 3
. Endocrinology doi: 10,3

MiIR-27b-3p Inhibition Enhances
Browning of Epididymal Fat in
High-Fat Diet Induced Obese Mice

Jing Yu''T, Yifan Lv ™, Fengliang Wang?®", Xiaocen Kong ', Wenjuan 87, Juarn Liua?,
Yuniu Sheng?, Shan Lv' and Guoxian Ding ™
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Me QappakeUTIKOUC XELPLOUOUC

|. Aovta

Comparative Medicir

aT=]

woratory Animal Science

Vil 61, MNo 4
Angmest 2011
Pages 356360

The Streptozotocin-Induced Diabetic Nude
Mouse Model: Differences between Animals
from Different Sources

Melanie L Graham,” Jody L Janecek, Jessica A Kittredge, Bernhard ] Hering, and Henk-Jan Schuurman

Blood glucose = 300mg/dL (%)
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Me XelpoupyLlkoUc XELPLOUOUG

EXCLI Jowrnal 2020, 19:89-107 — ISSN 1611-2156
Received: November 15, 20019, accepied: December 19, 20119, published: January 10, 2020

Review article:

OVARIECTOMIZED RAT MODEL OF OSTEOPOROSIS:
A PRACTICAL GUIDE

MNasibeh Yousefzadeh®, Khosrow Kashfi®, Sajad Jeddi**, Asghar Ghasemi®
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Figure 2: Effect of ovariectomy (OVX) on trabecular bone volume of proximal tibia, lumbar vertebrae

l. Aovta and fermur in rat



IME YeEVETIKN TpOTTOmoLNoN

[eveTika Tpomtomnotnpeva (wa (genetically modified)
270 yovidiwpa Twv {wwv €xeL TPooteDEeL Eevo DNA
(6Layovidlaka, transgenic, knock-in) N €xeL adarpedei
DNA (knock-out).

CONSTRUCTION OF A TRANSGENIC MOUSE

Collection of
Fertilized Eggs

A.RH [ah



Featured Diabetes & Obesity Models by Research Area

Hyperglycemia
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* Strains Under Development

“strains Newly Available in the lag six monihs
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Epsuvntikol TopELC OTTOU ETIAEYOVTOL
OL JUEC

To&koloyia, dappakohoyia « Mehéteg BlopoU

Mpavon * MEeAETEC OWVOTIVEULLATOC

Noxuoapkio * MoAuwoBnAakioppnéia

AloBnTng * MOVTEAO KYEVIKNG XPrioNG»
Agvuxoupia

Noonuata
kapdloayyeLokou

Kapkivoc
AKTtlvogvalodnoia
Ooteonopwon




Epsuvntikol TopELC OTTOU ETIAEYOVTOL
Ol EMIMVEC

To&ikoloyia, papuakodoyia « Movtédo aANEPYLKWV
MMpavon OLVOTTIVEUOTLKWV VOO LOTWV

OoTeOmOpWOonN * MOVTEAO XELPOUPYLKNC
MNaxvooapkia :

YriepAubatpia
Awaprng
Yniéptaon
Nedpitideg
MeTOUOOXEVOELC

MOVTEANO «YEVLKNC XPONG»
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EpguvnTikoL TOMELC OTTOU €TIAEYOVTAL
oL KOVLKAOL

ABnpwpatwaon
Avoooloyla
Kapolopuomnabela
OpBomatdikn
OdOaApoloyia
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Wuypoarpa ommovOuAwta & aortovoula

Danio rerio Caenorhabditis elegans
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MeTappaOoTIKOTNTA TWV ATIOTEAECUATWV

@tes of animal tes@ @nts of animal t@

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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Ev KaTtoKALOL

e EKTETOMEVN EVNUEPWON

e EmttAoyn Tou KOATaAANAOTEPOU TIELPOLUOTLKOU
NPOTUTIOU LE Baon TNV akpifela epdavionc
TNC vOoou

* EAeyyoc e€wyevwyv & evOoyevwyv TTAPOYOVIWV



Euxoplotw yLa tTnv Tpocoxn ooC
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