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BANDYMO SU GYVUNAIS PROJEKTO SANTRAUKA /

NON-TECHNICAL SUMMARY OF THE PROJECT FOR EXPERIMENTS ON ANIMALS

1. Projekto pavadinimas /
Project Title

transplantacijos poveikis kremzlés

damage (CHONDRO)

Alogeninio  sgnario  kremzlés  ir  kaulo

komplekso
regeneracijai

eksperimentiniame kremzlés pafeidimo modelyje (CHONDRO)

The effect of osteochondral allotransplantation on articular
cartiluge regeneration in experimental model of cartilage

2. Projekto trukmé /
Duration of the Project

2013 — 2015 metai
2013-2015 year

3. Reik8minial ZodZiai (ne daugiau kaip 5)/

Key words (maximum 5)

sanario kremzl¢, transplantacija, regeneracija, eksperimentinis modelis
articular cartilage, transplantation, regeneration, experimental model

4. Projekto tikslas (-af) /
Purpose of the Project

TAIP/ | NE /
YES NO
4.1, Fundamentaliyju mokslniy tyrimy tikslai / taip
Purpose related to basic research yes
4.2, Aigkinamujy ar taikomyjy moksliniy tyrimy tikslai / taip
Purpose related to translational and applied research yes

4.3. Vaisty, maisto, paary ir kity medZiagy ar produkty kiirimo, gamybos,
kokybés, veiksmingumo ir saugume tikrinimo tikslai sieldant iSvengti
Fmoniy ir gyviiny ligy ar sveikatos sutrikinyy atsiradimo, augalu ligy arba
kity anomalijy atsiradimo ar jy poveikio, uztikrinti ligy prevencija,
diagnozavima ar gydyma, jvertinti, nustatyti, kontrolinoti ar pakeisti
#moniy, gyviiny arba augaly fiziologine biiklg ar gerinti gyviiny gerove /
Purposes related to the control of pharmaceuticals products, food, feed or
other materials or the development, production, quality, efficiency and
safety of products seeking to prevent human or animal diseases or their
health disorders, plant diseases or other abnormalities or their impacts to
esure the prevention of diseases, their diagnosis or treatiment, fo assess,
identify, control or change the physiological condition of humans, animals
or plants or improve the animal welfare.

4.4, Gamiinés aplinkos, reikalingos 2moniy ar gyviny sveikatai ar gerovei,
apsangos tikslai / ‘
Purposes related to the protection of natural environment in the interests of
health or welfure of human beings or animals

4.5, Moksliniy tyrimy tikslai siekiant atitinkamos rofies i§sangojimo /
Puposes of scientific reasearch seeking the preservation of a certain species

4.6. Aukstojo mokslo ar mokymo tikslai siekiant jgyti ar pagilinti profesines
Zinias, kelti kvalifikacijg /

Puposes related to higher education or training aimed af gaining or
deepening professional knowledge or improving qualifications

4.7. Kriminaliniy tyrimy tikslai /
Purposes related o forensic investigations

4.8, Tam tikros biiklés genetikai modifikuoty gyviny, nenaudojamy kitose
procedirose, linijos sukirimo ir i$laikymo tikslai/

Purposes related to the development and maintenance of a colony of
genetically altered animals of a certain condition not used in other
procedures

5. Projekto tiksly apra§ymas /

Description of the objectives of the (KKK) tinkamumyq transplantacijai.

Project

1. Jvertinti alogeninio squnarinés kremglés-kanlo komplekso

L1 Itirti  chondrocitu  gyvybingumg KKK, kuris bus




laikomas skirtingose temperatirose (-70°C, 4°C ir
37°C), skirtingos sudéties maitinamoje terpéfe ir
skirtingg laikotarpi (14 ir 284d.).

1.2. Assizvelgiant | pilotinio tyrimo  rezultatus, atlikei
gvyinegyvy lgsteliy meginj, transplantuojant kremzlés
ir kendo alotransplanatq.

1.3. Vertinti morfologinius pokydius datant Safranin O (del
proteoglikany).

1.4. Adikei TUNEL meginf (dél apoptozes)

2. [vertinti sqnarinés kremzlés regeneracijos efektyvumyg po KKK
transplantacijos  panaudojant autologini ir gyvybiSkiausiy
alogeninj fransplantantq, latkytg atitinkamomis sqlygontis.

2.1, Atlikii KKK transplantacijg ofiukams ir juos stebéti 6
ménesius po operacijos.

2.2. Artroskopiskai jvertinti sveikos ir regeneravusios
po 3 ir 6 ménesiy kremzlés biomechanines savybes.

2.3 Istirti  kremzles  regeneracifos  morfologines,
histologines ir imunohistochemines charakteristikas
po 3 ir 6 meénesiy

2.4. Makroskopinis integracijos | sveitkg audinj ir
kremzles kietumo vertinimas.

2.5. Morfologiniy pokyciy vertinimas daZant Sgfranin O
daZvmas (del proteoglikarmy).

2.6. ITir X tipo kolageno nustatymas antikiiny pagalba.

2.7. Kompleksinis  regeneracijos  vertinimas  pagal
atitinkamgq histologing skale.

3. [Ivertinti sgnarinés kremzlés regeneracijos efektyvimqg po
kaulinio kremzlinio komplekso (KKK} transplantacijos
papildemai naudojant frakcionuotos plazmos komponentis,

3.1, Atlikti KKK transplantacijg oZiukams, operacijos metu
suleisti autologing $viefial frakcionuotg plazmg ir
oZiukus stebéti po operacijos 6 ménesius.

3.2, Artroskopiskai jvertinti sveikos ir regeneravusios po 3
ir 6 menesiy kremzlés biomechanines savybes.

3.3 Istirti kremzlés regeneracijos morfologines, histologines
ir imunohistochemines charakteristikas po 3 ir 6

menesiy.

3.4 Makroskopinis integracijos j sveikq audinj ir kremzlés

kietumo vertinimas.

3.5 Morfologinty pokyciy vertinimas datant Safranin O
dazymas (dél proteoglikany),

3.6 I ir X tipo kolageno nustatymas antikiiny pagalba

Aiml. Investigate the suitability of allograft for transplantation and
determine optimal allograft storage conditions,

The objective of aim 1 is to evaluate chondrocyte viability in osteochondral
allografts stored at different temperature (-70°C, 4°C and 37°C), different
medium (DMEM and DMEM +IGF1), and for different period of time (14 days
and 28 days). To achieve this goal we will perform Live/Dead cell staining,
Safranin O or DMMB staining for proteoglycan content, and TUNEL staining
Jfor apoptosis.

Aim 2. Evaluate the long-term outcome of cartilage regeneration using most
viable allograft stored under most appropriate storage conditions,

The objective of aim 2 is to evaluate long-term in vivo performance of
osteochondral allograft and autograft in skeletaly mature goats. We will create
an osteochondral defect in the medial condyle of the femur in both hindlims and
perform  osteochondral transplantation wusing most viable allograft as
determined in aim I and autografi. We will monitor animals for 6 month after
surgery. After 3 and 6 month we will evaluate biomechanical properties of




normal and repaiv site cartilage by measuring streaming potential which
reflects stiffness, composition, structure and thickness of cartilage. We will
evaluate the repair site macroscopically and collect regenerated cartilage
samples for histological and immunohistochemical analysis. We will perform
Safranin O staining for proteoglycan expression and immunostaining for type I
and X collagen. We will use histological grading scale for the qualitative
assesment of cartilage healing.

Aim 3. Evaluate the long term outcome of cartilage regeneration using
allograft transplantation in combination with intraarticular autologous PRP
administration.

6. Numatoma projekto nauda (. y. kokia
numatoma nauda atlikus projekta
mokslui, gyviinams ir {ar} Zmonéms) /
Potential benefits likely to derive from
the Project (i. e. how science could be
advanced or humans or animals could
benefit from the project)

Artroskopiniy operacijy metu 80% pacienty randama jvairaus
laipsnio ir lokalizacijos sqnario kremzlés paZeidimy. Net ir nedideli
sqnaric kremzies defektal smarkial sumaZinag Zmonily, ypatingai
sportucjanciyjy asmeny, darbingumg, apriboja jy judrumqg bei
inicijucja osteoartrito vystymgsi. Lgstelinés kremzlés terapija ir
kremzlés auginimas laboratorinemis sqlygomis yra labai brangus
metodas. Klinikinéje praktikoje taikomas trumpesnis laiko ativilgiu
ir pigesnis, gydymo melodas, kuris pagrjstas sqnario kremzlés ir
kaulo komplekso transplantacija.  Atlikti  tyrimai  paredé, kad
sportininkams po tokio lipo operacify sqnario funkcija afsistato
greidiqu nei taikant lgstelinés fterapijos metodus. Klinikinéje
praktikoje susiduriama su situacijomis, kuomet néra galimybés
atlikti kremzlés ir kaulo autotransplaniacijq. Literatiiroje trithsta
duomeny apie galimybe atlikti $vieZio ir iSlaikyto sqnario kremzlés ir
kaulo kompleksy alogenines transplantacijos, kaip naujq ir paZangy
gydymo biidg.

Siuo projektu bus siekiama iStirti sgnario kremzlés ir kaulo
gyvybingumg, nustatant optimalias transplanto laikymo sqlygas,
remodeliacijg, kremzlés biomechanines savybes, vertinat jos kietumg
sveikoje ir tramsplantuotoje Jremzléje, imunines reakcifas po
alogeninés transplantacijos sqnaryje ir jvertinti pritaikomumo
galimybes jvairiy klinikiniy situacify metu gydant sqnario kremzlés
ir kaulo defektus. Alogeninio kremzlés ir kaulo transplanto prigijimo
galimybés, funkcinés ir biomechaninés savybés, morfologija
vertinama imunohistocheminiu biidy, Gauti rezultatai leis fvertinti
transplantuoto kremzlinio kaulinio audinio struktiros pokycius
taikant pasivinkiq gydymo mefodg. Talp pat bus vertinama
autologineés  frakcionuotos plazmos  regeneracifq  skatinandiy
medsiagy  jtaka  atokiesiems  {transplantacijos  rezultatams.
Eksperimenty metu bus verfinama chondrocity ir tarplgstelinés
medsiagos matrikso savybes ir gyvybingumas.

Pasitelkus projekto jeyvendinime dalyvaujanciy dalyviy patirtf
bus siekiama sukurti naujg gydymo bidg naudojant Saldytus
alogeninius transplanius ir povenkamas Hnkamiausias gydymo
algoritmas tikslu sumazinti Lietuvos PSDF islaidas, sqlygotas jauny
Fmoniy Invalidizacijos. Lietuvoje pagamintu PTV bus gvdomi
sunkius kelio sgnario paeidimus turintys asmenys, tuo gerinant jy
gyvenimo kokybe, létinant arba sustabdant osteoartrito vystymgsi bei

endoprotezavimo poreikj.

Moksliniai tyrimai atlikti su sportuojanéiais asmeninis parodé, kad
datnai osteoartrito priefasivs yra pvairios kilmés kelio sgnario
kremzles fr kaulo paZeidimai po traumos, kelio nestabilumas ar
apkrovimas pernelyg dideliu svoriu. Literatiivos duomenimis po
sqnario kremzlés ir kaulo autotransplantacijy sportuojantys asmenys
griZta j akiyvy sportinj gyvenimq greiciau ir su aukStesniais
gyvenimo kokybes rodikliais, turinciais ftakos sportiniy rezultaty
sielimui, negy taikant lgstelinés lerapijos metodus. Remiantis
literatiiva sqnario kremzlés pazeidimai sudaro ~6 atvejai 10 tizkst.
Zmoniy. Viena i¥ trijy dainiausiy invalidumo priefasciy pasaulyje
yra osteoartritas.  Visa tai _sukelia sgnario kremzlés ir kaulo




pazeidimg, kuriam biidingas riboto ploto kremzlés iv/ar pokremziinio
kaunlo atsiskyrimas nuo Salia esancios sveikos kremzlés ar kaulo.
Laikui begant, prasideda degeneraciniai — negriftami procesal,
kurie baigiasi osteoartritu ir invalidumu. Tuomet neifvengiamai
retkalinga endoprotezavimo ar kita sudétinga iv rizikinga operacija.
Sagnario kremzlé yra kraujotakos ir inervacijos neturintis audinys.
Pateidus sgnario kremzle §is audinys turi labal ribotas (arba jy visai
neéra) natiralias savaiminio pagijimo galimybes, lyginant su kitais
mezenchiminiais audiniais. Dél tokiy prasty sqnarinés kremzlés
savaiminiy regeneraciniy savybly (maZas kiekis specializuoty
lgsteliy i menko jy mitotinio akfyvume), kremzliniai paZeidimai
dainai pereina | pagrinding ligg - osteoariritg.

Adlikus literatiiros apivalgg, vis dar triiksta duomeny apie kremziés
ir kaulo alotransplantacijas, lieka neaisku, kokiomis sqlygomis
optimaliausiai  alotransplaniq  saugoti ki operacijos siekiant
optimaliausios regeneracijos ir integracijos | sveikg audinj bei
auk§Ciausiy gydymo rezultaty.

iki ol méra vieningos nuomonés kaip tiksliai gydvti sgnario
kremzlés ir kaulo patologijg, wnuolat ieSkoma naujy vaisty bei
operacinio gydymo metody. Siuo metu pasaulyje ir Lietuvoje
taikoma vienintele radikali autologing lremzlés i kaulo
transplantacija, kurios metu kremzles ir kaulo transplantas visais
atvejais imamas I§ to paties Zmogaus kity to paties sqnario viety, deél
ko atsiranda trumpalaikés ar ilgalaikeés donorinés sgnario vietos
ligos pozymiai, kurie véliau taip pat gali sukelti degeneracinius
pakitimus bei qpriboti sportuojandiyfy Smoniy fizinf aktyvumag.

Miisy mokslinio tyrimo idéja bitent ir grindgiama tyrimy stoka,
panaudojant komplekso transplantacijai optimaliausiomis sqlygomis
laikytq sqnario kremzles ir kaulo alogeninf kompleksq. Be to, néra
nagrinéti ir tirti tokio pobiidiio pooperaciniai struktiirinial pokyciai
ir remodeliacijos integracijos | sveikg audini ypatumai, galimybé
stimulinoti regeneracijos ir prigijimo procesus naudojant autologing
Jrakcionuotq plazing.

Research conducted in athietes showed that frequent causes of
osteoarthritis are various lesions of knee cartilage and bone after
traumatic injury, knee instability or excessive load bearing.
According to the publish results when comparing to chondrocyte
transplantation after autologous osteochondral transplantation
athletes are able to return to active sports life faster and with higher
indicators of quality of life that can highly affect further performance
of an athlete. According to thel0 thousand people. Osteoarthritis is
one of the three most common causes of disability in the world. The
traumatic injurics lead to cartilage and bone disease, characterized by
the separation of the limited area of cartilage and / or bone from the
adjacent healthy cartilage or bone. Over time, the degenerative
changes develop - an irreversible process, which ends with
osteoarthritis and disability. That inevitably requires complex
symptomatic treatment that wusually ends up with the joint
replacement. Articular cartilage has no blood supply and innervation,
therefore it has a very limited (or no) of natural self-cure capabilities
when compared with other mesenchymal tissues. Due to very poor
articular cartilage spontaneous regenerative properties (a small
amount of specialized cells and their low mitotic activity), cartilage
lesions often goes to the underlying disease - osteoarthritis.
Currently there is no treatment algorithm and lack of research data in
the literature on osteochondral allograft transplantation. It remains
unclear under what conditions (storage temperature, media
composition, storage duration) allograft should be stored before
transplantation for effective, long lasting and functional integration
of the allograft into the healthy cartilage tissue. There are no reports




regarding the use of platelet-rich plasma in combination with the
allograft to treat articular cartilage damage.

7. Projekte numatomos naudoti gyviiny
rafys ir preliminarus gyviiny kiekis (vnt.)/
Expected species and approximate
numbers of animals to be used in the
Project (in numbers)

I ETAPAS. Naudojami ofiukai ik 4 meén amzZiaus. Operuojami
steriliomis sqlygomis, imami transplantai ir laikomi tokiomis
sqlygomis:

DMEM DMEM + IGFI (100 ng/ml)
Laitymo sqlygos/ | 14 28 14 28
dienos
-70*C 5 5 5 )
4*C 5 5 5 5
37*C 3 5 5 5

Vertinamas kremzlés kietumas, biomechanines sqvybeés. Atliekami
gyvybingumo tyrimai, tiriama lgsteliy apoptozé, méginiai dafomi
Safranin O, tiriami histologiskai.

II efapas. Auginami ofiukai iki 6 men. amZiaus (nes tokio amziaus
oftukal yra vertinami kaip suauge), véliau operucjami.

Darbo Eksperimentinio | Operacijos | Papildomi veiksmai
laikas tyrimo pogrupis | pobiidis
I meénuo I Autologine Autologinég | Paimama dalis
kontroliné kremzles ir transplantato, laikoma
kaulo optimaliausiomis
transplantac | nustatytomis sglygomis
ija
L §viefia”)
I ménuo 1I Alogeniné Alogeniné
(¥vietia) kremzlés ir
kaulo
transplantac
ija
LSviezia’)
1 ménuo 1l Alogenine su | Alogeniné
optimaliausiomis | kremzlés ir
sqglvgomis kaulo
ilaikytais transplantac
transplantatais ija,

We will follow the ethical guidlines of animal research and care. We will use 44
skeletaly mature goats (6 month of age) for all experiments listed below.
Initially, 4 goats will be used for coliection of osteochondral grafis that will be
stored under different storage conditions and evaluated for chondrocyte
viability. 10 samples (5 samples per group) will be fresh-frozen and stored at -
70°C for 14 or 28 days. 20 samples ( 5 samples per group) will be stored in
DMEM af 4°C or 37°C for 14 or 28 days. 20 samples ( 5 samples per group)
will be stored in DMEM +IGFI(100 ng/ml} at 4°C or 37°C for 14 or 28 days.
This part of in vitro study is necessary to evaluate the effect of different storage
conditions on chondrocyte viability that is critical for the graft long-term in
vivo performance. We will perform Live/Dead cell staining, Safranin O or
DMMB staining for proteoglycan content, and TUNEL staining for apopiosis.
During the next step the remaining 40 goats will be devided into two groups (20
in each group). In group 1 we will perform osteochondral transplantation
according to the following scheme. Briefly, 18 animals (36 legs) will be
operated. Defects created on the right knees of the 12 animals will receive
osteochondral autografis harvested from the left knees, while the defects on the




left knees will receive fresh allografts harvested from both knees of another 6
animals. These 6 animals (12 knees) will receive osteochondral allografis
stored under most appropriate storage conditions for maximum chondrocyte
viability that have been determined in a previous set of experiments. 9 animals
Jrom the group 1 will be euthanized after 3 months, another 9 animals will be
euthanized dafler 6 months. 2 extra animals are requested in case of
intraoperative and postoperative complications. In group 2 we will perform
osteochondral transplantation in a similar fashion, however, in this exprimental
group we will infect autologous PRP immediately after surgery and after I and
2 month postoperatively.

Animals will be euthanized after 3 and 6 month. At the time of euthanasia we
will perform gross macroscopic examination of the repair site and evaluate
biomechanical properties of the regenerated cartilage. We plan to use a
medical device (Arthro-BST) that could be wsed in conjunction with
arthroscopic procedures for the quantitative evaluation of articular cartilage.
The instrument measures streaming potentials generated during gentle
compression of the articular cartilage and calculafes a quantitative parameter
reflecting its electro-mechanical properties. We will measure streaming
potential of the repair site cartilage and compare it to the streaming potential
of the healthy articular cartilage. We will harvest osteochondral samples from
each cartilage repair site and perform histologic and immunohistochemical
evaluation. We will use hematoxyllin and eosin staining, Safranin O staining
and perform immunostaining for tvpe Il and type X collagen. The morphology
of the cartilage at the repair site, remodeling and integration into surrounding
tissues.

8. Numatomas poveikis gyviinui (-ams)
atsizvelgiant j planuojamas bandymo su
gyvinais procediiras (t. v. kokj galimg
skausma ar kanéias galimai patirs
gyvinas ir koks numatomas bandymo su
gyvinais procediiry uZbaigimo biidas) /
The expected effects on an animal(s) in
the context of the projected procedures
of experiments on awimals (1. e. expected
level of severity of pain or suffering to be
likely experienced by an animal and
what is the expected way of finalising the
procedures of experiments on animals)

Gyviinai prie§ eksperimentg pristatomi j latkymo patalpas (LSMU VA
Stambiyjy gyviiny klinika) pries 3-4 paras adaptacijai. Prie§ eksperimentg pusg
paros nemaitinami ir negirdomi, adaptuojami specialiose operacinés patalpose,
véliau seduojami ir ruodiami eksperimentinei procedirai atlikti.

Anestezija: Ketamidor 10%-10 ml; Relanium 10 mg/2 ml; Xylazin 2%;1 (i/v).
Dozé titruojama individualiai, Atliekama viso eksperimento metu ir 1-2 parg po
intervencijos, stebint biikle ir atliekant reabilitacinj gydyms. Stebéjimas
atliekamas monitoruojant gyviino bikle.

Miorelaksacija: Sol. Arduan 4 mg/kg/2 val,

Infekeiju kontrolé: gyvinams atlickamas gydymas antibiotikais, pradedant
jvadinés narkozés metu, tokiu biidu i¥vengiant galimos Zaizdos supuracijos.

Before the experiment, the animals are delivered to storage facilities (Large
Animal Clinic LSMU VA) 3-4 days adaptation. Half of the day before the
experiment, animals adapted for special operating rooms, after primary sedation
are subsequently prepared for an experimental procedure.

Anesthesia: Ketamidor 10%-10 ml; Relanivm 10 mg/2 ml; Xylazin 2%; (1)
(i/v), Dose titration on an individual basis. Is carried out in full at the time of
the experiment, and the 1-2-hour after intervention, monitoring the situation and
in the rehabilitation treatment. Tracking is done under monitoring the condition
of the animal.

Miorelaxation: Sol. Arduan 4 mg/kg/? Infections control: for animals is
carried out by antibiotic ireatment, starting with the introduction of anesthesia
time, thus avoiding possible suppuration.

. Projekto vertinimas atgaline data (jeigu
reikalingas vertinimas atgaline data,
nurodyti, iki kada jis turi biiti atliktas) /
Retrospective assesment of the project (if
the refrospective assesment Is needed the
deadline has to be specified)

10.

Reikalavimy maZinti bandomujy gyving skai¢iy bandymo su gyviinais procediiroms, gerinti bandomuyjy

gyviny naudojimo salygas ir taikyti metodus, leidZiandius pakeisti bandomyjy gyving naudojima
bandymo su gyviinais procedfiroms alternafyviais metodais, jgyvendinimas /

Gyviny skai¢ius pagal projekto uZdavinius pasirinkfas optimaliai, maZinti jy kiekj ar galvoti apie galimybes tai padaryti




ateifyje $iuo metu negalima, neZinant galimy specifiniy atlikimo subtilumy. Be abejonés, nustadius, kad eksperimento
rezultatai atsikartoja, atsirasty galimybé sumaZinti gyviiny kieki. Jei projekto vykdymo eigoje tai bus nustatyta, tai ir bus
padaryta. Alternatyviis metodai bendraja prasme nelabai jmanomi, kadangi juos riboja procediiros technings galimybés,
Tatiau $iuo aspektu numatyta maZinti gyviiny skaiiy, atliekant kiek galima maksimaliai procediry skaidiy vienam gyviinui,
optimizuojant metodologinius aspekius.

Implementation of the requirements for the reduction of the number of animals used in procedures of experiments on
animals, refinement of conditions under which animals are used for the procedures and application of methods, which
enable the replacement of the use of animals in the procedures by alternative methods./ The number of animals in
accordance with the objectives of the project chosen optimally, to reduce their emissions or to think about the
opportunities to do so in the future is not currently available, without knowing the specific procedures availability.
Without a doubt, that the resulfs of the experiment duplicated the possibility of reducing the number of animals. If
during the execution of the project it will be found that will be done. Alternative methods within the meaning of the
common lowpessibbilitiesi, whereas limited by the technical feasibility of the procedure. However, to reduce the number
of animals referred to in this respect, as far as possible to maximize the number of procedures per animal, optimising the
methodelogical aspects.

10.1. Gyvy bandomujy gyvany naudojimo | Gyviny kangios bus eliminuojamos ar sumaZinamos iki minimumeo optimaliai
ir alternatyviy metody nenaudojimo taikant anestezijos ir analgezijos metodikas, tam panaudojant konkrediai
reikalavimo taikymo pagrindimas / gyviny riodiai pagal geros cksperimentinés praktikos reikalavimus
Justification for using live animais and nuskausminimui, reabilitacijai ir terapijai skirtinus farmakologinius preparatus
Jfor not using alternative methods bei priemones.

Animal suffering will be eliminated or reduced to a minimum for optimum
application of anesthesia and analgesia, using in particular the species in
accordance with the requirements of anesthesia of good experimental practices,
rehabilitation and therapy or pharmacological preparations and measures to
allocate the excess.

10.2. Bandomuyjy gyviny skaifiaus Gyviny skaitius pagal projekto uzdavinius pasirinktas optimaliai, maZinti jy
maZinimo reikalavimo taikymo kieki ar galvoti apie galimybes tai padaryti ateityje 3iuo metu negalima,
pagrindimas / neZinant galimy specifiniy atlikimo subtilumy. Be abejonés, nustadius, kad
Justification of the reduction of the eksperimento rezultatai atsikartoja, atsirasty galimybé sumaZinti gyviiny kieki.
number of animals Jei projekto vykdymo eigoje tai bus nustatyta, tai ir bus padaryta, Alternatyviis

metodai bendraja prasme nelabai jmanomi, kadangi juos riboja procediros
techninés galimybés. Tadiau 3iuo aspektu numatyta maZinti gyving skaiéiy,
atliekant kiek galima maksimaliai procediiry skaiiy vienam gyvinui,
optimizuojant metodologinius aspektus.

The number of animals in accordance with the objectives of the project chosen
optimally, to reduce their emissions or to think about the opportunities to do so
in the future is not currently available, without knowing the specific procedures
available. Without a doubt, that the results of the experiment duplication the
possibility of reducing the number of animals. If during the execution of the
project it will be found that will be done. Alternative methods within the
meaning of the common low-possible, whereas is limited by the technical
feasibility of the procedure. However, to reduce the number of animals referred
to in this respect, as far as possible to maximize the number of procedures per
animal, optimizing the methodological aspects.

10.3. Bandomuyjy gyviiny naudojimo Optimizuotas planas, kaip maksimaliai sumaZinti bandomyjy gyviiny skaidiy
salygn gerinimo reikalavimo taikymo pateiktas awki&ian. Gyviiny skaidiaus maZinimas galimas, nustatius, kad
pagrindimas / eksperimento rezultatai atsikartoja, kas ir yra numatoma padaryti. Siuo aspektu
Justification of the refinement of numatyta maZinti gyvny skai¢iy, atliekant kiek galima maksimaliai procediiry

conditions under which animals are used | skaihy vienam gyvinui, optimizuojant metodologinius aspektus.

Optimized plan how to minimize the number of experimental animals presented
above. Reducing the number of animals available, subject to the results of the
experiment repeat, who is expected to do so. To reduce the number of animals
referred to in this respect, as far as possible to maximize the number of
procedures per animal, optimizing the methodological aspects.




