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Spravna laboratorni praxe

- poznamky biologické/toxikologicke -

Cast 2 — modely, testy, studie, GMO
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« BIOLOGIE
Experimentalni véda
a Prakticka biologie/biochemie/mikrobiologie atd.

» Nutnost dodrzovat spravnou praxi tam, kde jsou vysledky
vyuzity pfi rozhodovani

 Prakticka biologie a biochemie
— Lé&civa (registrace/povoleni, vyroba, kontrola, pfipravy...)
— Lékarska biologie a biochemie
— Mikrobiologicka kvalita (potraviny, pitna voda)

— Prumyslové chemickeé latky, potravni aditiva, potencialné
nebezpetné agens (geneticky modifikované organismy) .. a
jejicQ bezpecfnost = toxikologie, ekotoxikologie, biodegradabilita
apo

— DalSi zakonem dané oblasti ve vztahu k biologii — dodrzeni
etickych pozadavku (napf. prace se zviraty/obratlovci, GMO)
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 V Biologii plati stejné principy jako v
oblasti chemickeé
— detaily a principy - viz prednasky dr. Vrany
(QA/QC, detailni SOPs, dokumentace ...)

* Priklad - ,jednoducha”“ STUDIE v rezimu GLP

— viz ukazka na prednasce — utajeny material — nemdize byt fyzicky pfedan
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o Cil studie
— Podkladovy material pro registraci (povoleni) vyuziti aspirinu u prasat

e Jeden z dil€ich podkladovych materialt (tento pfiklad)
— farmakokinetik aspirinu prasat po jednorazovém podani prasatim

« Experimentalni design
— 8 zvifat (prasat), jednorazova aplikace aspirinu
— odbéry krve v definovanych ¢asech (0-144 h)
— sledovani hladin metabolitd K. AcSal a vyhodnoceni

 Realizace:
— 1) Plan projektu (100 stran + pfilohy SOPSs)
— 2) Vystup — Zpréava z realizace (detailni dokumentace v€. odchylek)

— Prima jmenovita odpovédnost konkrétnich osob
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V odborné literatufe - velké mnozstvi experimentalnich metod
Méné metod je standardizovanych a validovanych

STANDARDIZACE metod

Standardizace je potfebna a zadouci i uvnitf laboratofe (viz priklady > SOP ELISA)

VySSi urovné standardizace (akceptovatelné mezinarodné) — snizovani nakladua /
omezeni opakovanych hodnoceni
Pfrejimani standardizovanych metod do legislativ

napf. CR — VWyhl. 433/2004 Sb.

Metody testovani toxicity : vychazi z OECD guidelines
(viz pfiklad: zakon ! - PFiklad - PDF str. 16 — Akutni toxicita)

Standardizac¢ni agentury

©)

OECD.org (! Velky vyznam — viz ivod do GLP/chemie)
ISO.org (spiSe Evropsky dopad)
ASTM.org (USA)
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Standardni operacni postup - priklad 1

« Ukazka SOP — ELISA stanoveni toxinu microcystinu

= Viz priklad ve studijnich materialech

1) Nazev
SOP-CCT-CYANOTOX-ELISA
Stanoveni microcyvstini s vvuzitim ELISA

2) Autor
Lucie Blahova, Lud¢k Blaha a kol. (Centrum pro cyanobakterie a jejich toxiny, Botanicky ustav
AVCE a VC RECETOX PiF MU, Brno)

3) Uréeni a cil
Imunochemické stanoveni microcystinii ve vzorku (voda)

4) Princip

Stanoveni je zaloZeno na kompetici microcystint (rozpusténé MC ve vzorku) s pfipravenym
konjugatem (= MC-tracer-peroxiddza. MC-HRP) o vazna mista na myii monoklonalni protilatce
proti microcystinu-LR (MADb) vizané na mikrodesce pomoci dalsi protilatky (IgG. anti-my3i anti-Fc
Ig(3). Jde o pfimou kompetitivni ELISA: slepy vzorek (destilovana voda) bez pfitomnosti MC - se
na MADb vaze jen znaceny microcystin (MC-HRP) a nasledné je vysoka aktivita enzymu HRP
(peroxiddza) kvantifikovana vznikem barevneho produktu; v pfitomnosti MC ve vzorku dochazi ke




e Struktura SOP

Cviceni: ,

V laboratofi SZU — Nazev

pravidelné vySetiuji — Aulor

obsah toxickych kova v — Urceni acil
— Princip

cerném Caji.

Pripravte SOP €. 1 pro
pripravu ¢erného Caje,
ve kterém budou
nasledné analyzovany
tézkeé kovy ...

— RusSivé vlivy a omezeni metody
— Bezpecnost pfi praci a toxikologické udaje
— Odpady a jejich likvidace

— Normativni odkazy

— Chemikalie a spotfebni material
— Vzorky

— Pristroje

— Kalibrace pfed zkouskou

— Vlastni postup

— Kontrola kvality

— Vystup — protokol / vypocet

— Poznamky doplfiky
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www.oecd.org

5 hlavnich sekci OECD GUIDELINES

v ramci kazdé ,standardizované postupy*

Section 1: Physical Chemical Properties

Section 2: Effects on Biotic Systems (> 30 postupu)
Section 3: Degradation and Accumulation (cca 10 postupti)
Section 4: Health Effects (> 80 postupil)

Section 5: Special Activities
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http://www.oecd.org

(@

OECD

HelpfFAQ | MyDECD | Francais

Search | |

More Search options

ORGANISATION
FOR ECONOMIC
CO-OPERATION
AND DEVELOPMENT

<< Environment Directorate

Environment
Directorate

Don't miss

I Chemicals Testing - Guidelines 7 OECD Guidelnes for the

Testing of Chemicals

» Draft Test Guidelines

About  Publications & Documents  Information by Country > Questions & Answers
regarding the OECD
Test Guidelines
Programme (TGP}

» Animal Welfare

The OECD Guidelines for the Testing of Chemicals are a collection of the most relevant » Other Publications /
- ED%FQ:?;TES“HQ . internationally agreed testing methods used by government, industry and independant Draft Publications

laboratories to assess the safety of chemical products. > OECD Harmonised

o Work Plan for the Test Guidelines Programme (TGF) July 2010 Templates

o Test Guidelines with components covered by Material Transfer Agreements > contact Us

o Peer Reviews: » Site Map

Endocrine Disrupters
Peer reviews of ecotoxicity and human health test methods

: : ..and also
o Toxicogenomics Guidance
o QECD Harmonised Templates Document 1
o} SARs
Matural Resource —_

Management H’hat’s new

» Biosafety - BioTrack

» Climate Change
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Priklady — OECD Guidelines — sekce ,2“ Effects on biotic systems
(> 30 navodu)

(3

201 Alga, Growth Inhibition Test (Updated Guideline, adopted 7th June 1984)

202 Daphnia =p. Acute Immobilisation Test and Reproduction Test (Updated Guideline, adopted 4th April
15954

203 Fish, Acute Taoxicity Test (Updated Guideline, adopted 17th July 19922

204 Fish, Prolonged Toxicity Test: 14-Day Study (Original Guideline, adopted dth April 1984)
205 Awian Dietary Toxicity Test (Onginal Guideline, adopted 4th Aprl 1984)

206 Avian Reproduction Test (Original Guideline, adopted 4th April 1984)

207 Earthwoarm, Acute Toxicity Tests (Original Guideline, adopted 4th April 1984)

208 Terrestrial Flants, Growth Test (Original Guideline, adaopted dth April 1954)

209 Activated Sludge, Respiration Inhibition Test (Original Guideline, adopted 4th April 1954)
210 Fish, Early-Life Stage Toxicity Test (Original Guideline, adopted 17th July 1992)

211 Daphnia magna Reproduction Test (Onginal Guideline, adopted 215t September 1998)

212 Fizh, Short-term Taoxicity Test an Embryo and Sac-Fry Stages (Original Guideline, adopted 215t
ceptember 1995)



Priklady — OECD-Guidelines — sekce , 3"

©)

301 Ready Biodegradahility

Az DOC Die-Away Test

B: CO2Z Evalution Test

C: Madified MITI Test (1)

D: Closed Bottle Test

E: Modified OECD mcreening Test

F: Manometric Respirometry Test (Updated guideline, adopted 17th July 1992)

J02A Inherent Biodegradability: Modified SCAS Test (Original Guideline, adopted 12th May 1981}
J0Z2B Inherent Biodegradability: Zahn-YWellens/EMPA Test (Updated Guideline, adopted 17th July 1992
302C Inherent Biodegradability: hMaodified MITI Test (I} (Original Guideline, adopted 12th May 1951)

303 Simulation Test - Aerobic Sewage Treatment

303A Activated Sludge Units - 3036 Biofilms (Updated Guidelines, adopted 22nd danuary 20013

304A Inherent Biodegradability in Soil (Original Guideline, adopted 12th May 1951)

305 Bioconcentration: Flow-through Fish Test (Updated Guideline, adapted 14th June 199R)

306 Eiodegradability in meawater (Orginal Guideline, adopted 17th July 1992)

307 Aerabic and Anaerabic Transfarmation in Sail (Original Guideline, adopted 24th April 2002

308 Aerabic and Anaerabic Transformation in Aguatic Sediment Systems (Original Guideline, adapted 24th
Al 2002)

LOXKICRYCT] lalen
v prostredi



Priklady — OECD Guidelines — sekce ,, 4*
— Toxicita pro ¢lovéka (> 90 postupu - priklady dole)

- Standardni postupy - akutni, chronicka, reprod. toxicita

No. Title Original Adoption No. of Updates Most Recently
Updates Updated
401 Acute Oral Toxicity 12 May 1981 1 Date of Deletion: 20
December 2002

402 | Acute Dermal Toxicity 12 May 1981 1 24 February 1987

403 Acute Inhalation Toxicity 12 May 1981 1 7 September 2009

404 | Acute Dermal Lrritation/Corrosion 12 May 1981 2 17 July 1992 24 April 2002

405 | Acute Eye Irritation/Corrosion 12 May 1981 2 24 February 24 April 2002

1987

406 | Skin Sensitisation 12 May 1981 1 17 July 1992

407 | Repeated Dose 28-Day Oral 12 May 1981 2 27 July 1995 3 October 2008
Toxicity Study in Rodents

408 | Repeated Dose 90-Day Oral 12 May 1981 1 21 September 1998
Toxicity Study in Rodents

409 | Repeated Dose 90-Day Oral 12 May 1981 1 21 September 1998

Toxicity Study in Non-Rodents

\WR// | vprostiedi




Zakony a testovani toxicity v CR

e Chemické latky (primyslové)

legislativa REACH

— v CR zékon o chemickych latkach
pfi registracich je tfeba predlozit
* informace (napf. o toxicité) ziskané s vyuzitim predepsanych zkousSek
Viz vyhlasSka 443 / 2004 Sb. (studijni materialy)
» zkouSky musi byt provedeny v rezimu SLP

443
VYHLASKA

ze dne 16. cervence 2004,

kterou se stanovi zakladni metody pro zkousSeni toxicity chemickych latek a chemickych ptipravka

©)

Centrum pro
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Seznam zdkladnich metod pro zkou$eni toxicity chemickych latek nebo pFipravku

B.1 bis
B.1 tris
B.2
B.3
B.4
B.5
B.6
B.7

™ O

Akutni toxicita oralni (per os) — metoda fixni davky

Akutni toxicita oralni (per os) — metoda stanoveni tfidy akutni toxicity
Akutni toxicita inhalaéni

Akutni toxicita dermalni

KoZzni drazdivost

O¢ni drazdivost

Senzibilizace klze

Subakutn{ toxicita oralni (per os) (28 dennf opakovana aplikace)
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- MODELY v biologii

o Existuje mnoho pristupu v biologii
(nékteré jsou predepsany pri hodnoceni ,bezpecnosti®
— viz predchozi diskuze — leCiva, bezpecnost chemickych latek ...)

 Biologické modely
— Obratlovcl
e in vivo (zvirata)
e ex Vivo (organy zvirat)
e in vitro (bunky, bunécné linie)
— Bezobratli
— Rostliny, rasy ...

— Bakterie

Centrum pro vyzkum
toxickych latek
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e Unikatni 3D prostorové usporadani

* Fyziologické a Farmako(Toxo)kinetické procesy
(podobné s Clovekem)

e Lze pozorovat komplexni u€inky (podobné s Clovekem)

* Mnoho latek ma vice mechanismu toxickeho efektu

o Z téchto (a dalSich) duvodu je stale treba provadét
zkousky in vivo
— Uginnost I&giv (v&. VedlejSich uginku) F——
— Bezpecnost kosmetickych pripravku ——
— Toxicita chemickych latek pro Cloveka

Centrum pro vyzkum
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Uzivani pokusnych zvirat v EU (2011)

reporting €lenskych statl (viz také studijni materialy)

Table 1.0: Changes in species number and proportion between 2008 and 2011

Species :r:nn:gfsr of ::inn:gfsr of Change % change
in EU 27 in EU 27 since 2008 by species
2008 20m

1.a Mice (Mus musculus) 71221658 6999312 -122676 -1,73
1.b Rats (Rattus norvegicus) 2121727 1602969 -518758 -24,45
1.C Guinea-Pigs (Cavia porcellus) 220985 171584 -49401 -22.35
1.d Hamsters (Mesocricetus ) 32739 25251 -7438 -22 87
1.e Other Rodents (other

Rodentia) 39506 28485 -11041 -27.95
1.1 Rabbits (Oryctolagus

cuniculus) 333213 358213 25000 7,50
1.9 Cats (Felis catus) 4085 3713 -375 9,17
1.h Dogs (Canis familiaris) 21315 17896 -3419 -16,04
1.0 Ferrets (Mustela putorius furo) 3208 2540 -6635 -20,82
1] Other Camnivores 2853 4932 2129 | L=
1.k Horses, donkeys and cross-

breds (Equidae) 5976 6686 710 11,88
1.1 Pigs (Sus) 92813 77280 -15533 RN
1.m Goats (Capra) 3840 2907 -933 -24,30
1.n Sheep (Ovis) 30190 28892 -1298 -4,30
1.0 Cattle (Bos) 33952 30914 -3038 -3,95
1.p Prosimians (Prosimia) 1261 83 -1178 -93,42
1.9 New World Monkeys

{Ceboidea) 904 700 -204 -22,57
1r Old World Monkeys

{Cercopithecoidea) 7404 5312 -2092 -28,25
1.5 Apes (Hominoidea) 0 0 0 0,00
1.1 Other Mammals (other

IMammalia) 5704 7588 2184 258,29
1.U Cuail (Coturnix cotumix) 9626 9614 -4012 -41,68
1V Other birds {other Aves) 754485 659451 -55034 -11,27
1w Reptiles (Reptilia) 4101 35824 =277 5,75
1.% Amphibians (Amphibia) 61789 29533 -32206 -52,12
1y Fish (Pisces) 10871395 1397462 310307 28,04
1.z TOTAL 12001022 11481521 -519301 -4,33




2008 EU STATISTICS ON THE NUMBER
OF ANIMALS USED FOR TOXICOLOGICAL
AND SAFETY EVALUATION

Food additives (human and animals)

Potential contam of the environ.

Human med., dentistry and vet

TOTAL FISH, BIRDS, AMPHIBIA:
TOTAL ANIMALS USED

..... R ...

v prostiedi

Other uses -_
Cosmetics and toiletries
Householduse
) m Fish
I mbis
i m Amphibian
Agricult.use _
Industrial chemicals -
| |
0 50000 100000
247.645 Human _ _ Foo_d_
med., Potential Cosmetics pdditives
AL 0L dentistry Industrial Agricult. pontamof Household and human and
and vet chemicals use the environ.use toiletries @nimals) Otheruses | TOTAL
Fish £9.021) 12.416] 21.915 53.062 601 722 8.553] 27.936] 194.226
Birds 8.902 30, 4.226 97 39.553 320, 53.128
Amphibian 179 108 4 291




e Nutnost regulace — zakonny ramec

— Zakon na ochranu zvirat proti tyrani 246/1992
— VWyhlaska 311/1997 (o vyuziti pokusnych
ZVirat)

e Odpovedny urad

— Ministerstvo zemedeélstvi
a jeho Ustredni komise pro ochranu zvirat

Centrum pro vyzkum
toxickych latek
v prostredi
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cAGRI

www.eAGRI.cz (také www.mze.cz)

Ufedni desky

Eozcestnik eAGRI #

Ochrana zviFat

4

4

4

Aktuality v ochrané zvirat

Dchrana zvifat obechné

Dddéleni ochrany zwifat

Ustfedni komise pro ochranu zviFat

Obce - nahrady, wyhldsky

Yefejna wystoupeni a chow zvifat

Pokusna zwifata

Pfeprawva zvifat

Druhy zvifat wyZaduijici zvlastni
Ja=]u]]

kursy k ziskani odbornych
zplsohilasti

Legislativa

Publikace a dokumenty
Formulafe a podani

Casto kladeng otdzky

Tisk : egislativ; { E-podatelna

Ochrana zvirat

Ochrana zvirat

nIvifata jsou stejné jako éElovék
Zivymi tvory, schopnymi na riizném
stupni pocitovat bolest a utrpeni, a
zasluhuji si proto pozornost, péti a
ochranu ze strany clovéka." Tak zni
preambule zdkona €. 246/1992 sb.,
na ochranu zvifat proti tyrani,
zakladniho pravniho predpisu
tykajiciho se ochrany zvifat, na
jehoZ z&akladé je postavena Einnost
viech stétnich orgdnd ochrany
zvifat v Ceské republice. Témi jsou
pFedeviim Ministerstvo zemédélstvi, véetn& Ustfedni komise pro
ochranu zvifat, a orgdny veterinarni spravy.

Zakon zakazuje tyrani zvifat | viechny formy propagace tyrani zwirat, Jeho
aéelem je chranit zwifata, jes jsou Ziwymi tvory schopnymi pocitovat bolest a
utrpeni,
divadu, pokud byly zplsobeny, byt i z nedbalosti, &lavékem.

pfed tyranim, poskozowvanim jejich zdrawi a jejich usmrcenim bez

Zakon stanovi, které Zinnosti jsou povaZovany za tyrani zwifat, divody k
usmrceni zvifete, upravuje ochranu zvifat pfi usmrcowvani, pouZiti znecitlivéni,
ochranu zwifat pf vefejném wvystoupeni a povinnosti pofadateld téchto akci,
ochranu zwvifat pfi pfepravé. Stanowvi podminky, které je nutno dodriovat pfi

b ar gy b ] 2 b e gl e e i g s e ey g am b o o g e o e e e | e e e g =

English

YWitejte na internetoveém portale
Ministerstva zemédlstvi eAGRI,
ktery nahradil internetove stranky
WWW, INZE, CE,

Mowinky

Yyladfeni k problematice
oznatovani psi Sipem podle
ohecné zavazne wyhlasky obce a
k wlivu Sipovidni na zdravotni staw

pSa g (FDE, 150 KB)

Yyladieni k problematice zfizowani

Otulkd a tzv. depozit g (POFE
103 KB)

Mahrady
31.5.2010

Dalsi novinky =

Kalendaf

i1 4

listopad 2010



e Zakon 246/1992 a Vyhlaska 311/1997

— CO je zvire z hlediska zakona?
« OBRATLOVEC kromé embryi a plodu

— Typy zvirat: laboratorni / pokusné (dalsi)

— KDO smi zvirata vyuzivat
« Vyzaduje se registrace na UKOZ (MZe)

« DalSi dulezité potfeby
— Skoleni osob
— Etické komise jednotlivych pracovist’

— JAK lIze experimenty realizovat (dodrzovani pravidel GLP)
o ZdUvodnéni vyuZziti zvifat (musi byt schvaleno etickou komisi)
e Projekt pokusu, protokol pokusu, evidence

Centrum pro vyzkum
toxickych latek
v prostredi
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o Kdy lze vyuzit pokusna zvirata?

— vyroba, vyvoj, kontrola kvality, nezavadnosti a ucinnosti
|€Civ, biopreparatu, potravin a event. jinych vyrobku

— studium nemoci, prevence, diagnostika, léCeni
— studium fyziologickych procesu

— ochrana zivotniho prostredi

— vyuka na SS a VS

o Zakon také stanovi - kdy se zkouseni vyzaduje
— OCHRANA CLOVEKA a HOSP. ZVIRAT
— Potraviny, zemédelske latky
— Kontrola léCiv
— Vyroba IéCiv - farmakologicke preklinicke studie
— Farmakokinetika
— Nezadouci ucinky

toxickych latek
v prostredi
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« KaZda latka je toxicka, zaleZi jen na DAVCE a DOBE PODANI (expozice)
— Kratkodoba (akutni) expozice
-> akutni rychlé ucinky (smrt)
— Dlouhodoba (chronicka) expozice
-> subletalni efekty (nemoci, nadory, imunotoxicita, reprodukéni toxicita ...)

« Hodnoceni a srovnani toxicity:

— nejC. LD50 (letalni davka 50) — davka (zpravidla akutni), ktera s nejvétsi
pravdépodobnosti zplsobi smrt 50% exponovanych jedincu (vyjadieni jako
koncentrace — napf. mg/kg zivé vahy)

LD50 je hodnota odvozena (modelovana) z testovani kfivky vice davek vs toxicita (ve skutec¢nosti neni mozné
otestovat pravé davku, kterd zpdsobi smrt pravé 50% zvirat)

— NOEL - No Observed Effect Level — nejvyssi davka (hladina), ktera byla pouzita
v konkrétnim testu toxicity a pfi které nebyly pozorovany (Skodlivé) ucinky
Pro stanoveni limitd (napr. TDI/ADI) se vyuZivd NOEL z testd chronickeé toxicity

— dalSi parametry ,bezpecénosti“ — napf. TDI —tolerovatelny denni prijem (napf.
mg/kg zivé vahy/den)

H1
|

Centrum pro vyzkum
toxickych latek
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AKUTNI TOXICITA
peroralni aplikace - potkan

Velice Casty test test
- Pfesné davkovani

- Sledovani letality

a akutnich projevu 24-48h

Srovnej - pfiklady — studijni materialy
« OECD STANDARD (TG 423)
*Vyhl. 443/2004 — metoda B.1 (str. 16-31)

©)
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Tridy akutni toxicity (podle zakona o chemickych latkach)

Trida AKkutni toxicita

Zatazeni latek do kategorii toxicity v ramci tiidy akutni toxicita

Podle hodnot LD50 nebo LC50

Cesta expozice Kategorie 1 Kategorie 2 Kategorie 3 Kategorie 4
Oralni LD50<5 5 <LD50 <50 50 <« LD50 <300 300 < LD50 <2000
Dermalni LD50 <50 50 <ILD5S0 <200 | 200 <LD50 <1000 | 1000 < LD50 <2000
Inhalacni plyny LC50 <100 100 < LC50 <500 | 500 < LC50 <2500 | 2500 < LC50 < 20000
Inhalacni pary LC50<0.5 0,5<LC50<20 2,0 <LC50<10,0 10,0 < LC50 <20.0
Inhala¢ni prach a mlha LC50<0.05 0.05<LC50<05 05<LC50<1.0 1.0<LC50<5.0
Oralni mg/kg telesné hmotnosti
Dermalni mg/kg télesné hmotnosti
Inhalacni plyny ppm V
Inhalacni pary mg/1
Inhala¢ni prach a mlha mg/l
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« \ySetreni specifickych efektlu pfi dlouhodobém (opakovaném) podavani

e Davky pro testovani se odvozuji z akutni toxicity nebo podle obvyklého
podavani (napf. IéCiva)

» Délka studie zavisi na ,pfedpokladanem® schématu podavani latky
e pr.LécCivo

predpokladané podavani délka studie
o 1-2 d/wk 2 wks

e 1,23..7d 4 wks

« Opak 1-30d 4 months

« Opak>30d 6 months

» Slozity design a rada pozadavku
— Zvirata (vice druhu, stafi, pohlavi...), poCty ve skupiné
— Vyhodnoceni - pitva (definované ukony), statistika ...

Ekonomicka naroCnost , etické problémy - potreba GLP
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e Zjist'uje se vliv na
— sexualni chovani zvirat
— prenatalni mortalitu
— fetalni abnormality & poSkozeni béhem zivota

« EXperimenty

— zmeny fertility, vliv na F a M gamety (pomery narozenych F a M);
toxicita pro embrya a fety, zmeny gravidity ovlivaujici fety, vliv na
rust a vyvoj délohy a placenty, porod, postnatalni vyvoj a laktaci
matky, vliv na potomstvo (schopnost uc¢eni)

« Slozity design a narocné vyhodnoceni

— Viz pfiklad — OECD 416 “Two-Generation Reproduction Toxicity
Study”
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Priklad OECD 416

Duration of Phases of 2-Generation Reproductive

Toxicity Study Design (Rats)

| Approximately Nine Months >

PBE = Prebreeding Exposure
M = Breeding Period
G = Gestational Period

L = Lactational Period
(f IU/L = Potential In Utero/Lactational Exposure



treatment period

10 male
20female
14 day
mate

Phase |. General fertility and reproductive performance.
Measure of pre- and postimplatation death

I organogenesis I Day 21
Day 6 Day 15

Phase II. Teratology study basic design for mice. 20 insemminated females are
treated during organogenesis period.

treatment period

15 22 21
Gestation birth Lactation

(e Phase lIl. Perinatal/postnatal studies.



- food consumption, and water consumption if
available, food efficiency (body weight gain per

gram of food consumed), and test material
consumption for P and F1 animals, except for the

period of cohabitation
and for at least the last third of lactation.
- absorption data (if available);

- body weight data for P and F1 animals selected
for mating;

- litter and pup weight data;

- body weight at sacrifice and absolute and relative
organ weight data for the parental animals;

- nature, severity and duration of clinical
observations (whether reversible or not);

- time of death during the study or whether animals
survived to termination;

- toxic response data by sex and dose, including
indices of mating, fertility, gestation, birth,

viability, and lactation; the report should indicate the
numbers used in calculating these

indices.

- toxic or other effects on reproduction, offspring,
postnatal growth, etc.;

Centrum pro vyzkum
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- necropsy findings;
detailed description of all histopathological findings;

number of P and F1 females cycling normally and cycle
length;

- total cauda epididymal sperm number, percent
progressively motile sperm, percent

morphologically normal sperm, and percent of sperm
with each identified abnormality;

- time-to-mating, including the number of days until
mating

- gestation length;
- number of implantations, corpora lutea, litter size
- number of live births and post-implantation loss;

- number of pups with grossly visible abnormalities, if
determined the number of runts should

be reported;

- data on physical landmarks in pups and other
postnatal developmental data; physical

landmarks evaluated should be justified;

- data on functional observations in pups and adults, as
applicable;

- statistical treatment of results, where appropriate.
Discussion of results.

Conclusions, including NOAEL values for maternal
and offspring effects



« Mutagenni a genotoxické latky — zpravidla povazovany za
karcinogenni
— Rakovina — velky problém pro zapadni civilizaci
— Oproti jinym toxickym latkam - karcinogeny jsou povazovany za
.bezprahové pusobici”
* Neexistuje bezpeéna davka (i jedna molekula muze vyvolat efekt)

v sawv s

(celozivotni expozice, stovky zvirat v experimentu ...)
— POZOR - ne vzdy vsak existuji korelace vysledku - zvife vs. Clovék

()

 Rada klasifikagnich schémat chemickych latek

— Pro karcinogeny WHO (Svétova zdravotnicka organizace) a jeji
IARC - International Agency for Research of Cancer
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http://www.iarc.fr

EMGLIEH FRAMCAIS

International Agency for Research on Cancer

5% World Health
& Organization

] == =

I

AETITARE The International Agency for Research on Cancer (IARC) is part of the World Health Organization.
RESEARCH SECTIONS
L TRAIMIMNG

[AFC's mission 15 to coordinate and conduct research on the causes of human cancer, the mechanisms of
carcinogenesis, and to develop scientific strategies for cancer prevention and contral. The Agency is involved in both
epidemialogical and laboratory research and disseminates scientific information through publications, meetings,
courses, and fellowships.

Prostate cancer incidence and martality trends in 37 European countries: An overview

O 1A2070 -

Or Bray and colleagues publish today in the European Journal of Cancer a paper describing prostate cancer
incidence and mortality trends in Europe.

F. Bray, J. Lortet-Tieulent, J. Ferlay, D. Farman, A Auvinen

Frostate cancer incidence and mortality trends in 37 European countries: An overview

European Jdournal of Cancer

GIObaI Cancer Volume 46, lssue 17, Pages 3040-3052, November 2010, doi-10.1016/. ejea. 2010.09.013

| tistics Frostate cancer has emerged as the most common cancer in men in Europe, with incidence increasing rapidly in many

European countries over the past two decades. In contrast, prostate cancer mortality has been decreasing in higher-resource
countries within each region.

Fead more | Read article at the EJC webhsite

GLOBOCAN 2008 is released and
is part of the CANCERMonG ! website




e Group 1: The agent (mixture) Is carcinogenic to humans.
(2015 — pridany “uzeniny”)

e Group 2
— Group 2A: The agent (mixture) is probably carcinogenic to humans.

— Group 2B: The agent (mixture) is possibly carcinogenic to humans.
(2015 — pridano “Cervené maso”)

o Group 3: The agent (mixture or exposure circumstance) Is
not classifiable as to its carcinogenicity to humans.

 Group 4: The agent (mixture) is probably not
carcinogenic to humans.
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Priklad
Karcinogenita cytostatickych (protinadorovych) IéCiv

Risk / Benefit analyza - i pfes vysoka rizika: vyuZziti carcinogenu jako lé€iva

Group 1 (Carcinogenic to humans) Group 2A (Probably carcinogenic)
Arsenic trioxide Azacitidine
Azothioprin BCNU
Chlorambucil CCNU
Chlomaphazine Chlorozolocin
Cyclophosphamide Cisplatin
Myleran Doxorubicin HCL
Melphalan N-Ethyl-N-Nitrosourea
Semustine Etopside
Tamoxifen Mechlorethamine HCL
Thiotepa N-Methyl-nitrosourea
Treosulfan Procarbazine HCL

Mustargen-Oncovin-Procarbazine-Pednisone (MOPP)
Etopside-Cisplatin-Bleomycin (ECB)

Teniposide
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e Obratlovci in vivo (cela zvirata)
— Rada etickych a praktickych (finanénich) limitaci

Targets

koncept "3R" Dhigs il
— Reduction (Snizovani),

— Refinement (Zmirnovani),

— Replacement (Nahrazovani)

« Nahrada in vivo experimentll | weesotaion \ﬁ i

Human health

D

ONOO-
el

| ,'r|| |5 )
(11
Human cell [/}
NO2 /| Fig.l

-> Alternativni metody
— eX Vivo (organy zvirat)
— invitro (bunky, bunécné linie, enzymy ...)

Vyhody alternativnhich metod
e snizovani podta zvirat
* mechanistické metody (poznani biochemickych principt — napf.
"dioxinova" toxicita, ,inhibice acetylcholinesterazy“ u pesticidu)
* rychlejsi, levnéjsi, moznost hodnoceni vice vzorku

Centrum pro vyzkum
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e Snhaha o snizovani poctu zvifat (nahrazovani testu in vivo)
- Alternativni pristupy v toxikologii
e ex Vvivo (organy zvirat)
* in vitro (bunky, bunécné linie, enzymy ...)
* insilico

o Cilem je naplnéni principu 3R
* Reduction — Refinement — Replacement

 Dosazeni 3R: nové pristupy v legislative a v praxi
— Omezovani poctl zvirat v in vivo testovani
— ZlepSovani vypovidaci hodnoty testl podle novych poznatku
— Nahrazovani in vivo testu alternativami (in vitro, QSAR)

« Uplatnovani 3R je obecnou politikou

» Musi byt reflektovano pfi tvorbé novych zakonu
— Je zohlednéno napf. v REACH
— EU financuje aktivity validaci alternativnich metod pro regulacni toxikologii atd.

Centrum pro vyzkum
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Priklad — ,Reduction”

Pro malo toxicke latky - neni tfeba testovat a hledat LD50 (min 30 zvirat)
Nové se uplatiuje ,Stupnovy” (Tiered) pfistup

Starting dose: 300 mg/kg

START
v l
5 animals 5 animals 5 animals 5 animals
5 mglkg 50 mgrkg 300 mgikg 2000 mg/kg*
Classify EU T+ T+ T+ T T H H U u
Starting dose: 2000 mg/kg
START
v ' ! s
5 animals 5 animals 5 animals 5 animals
5 mg/kg 50 mg/kg 300 mg/kg 2000 mg/kg
| Classify BT T+ T H H U u
/ \
Outcome \ Group size
The 5 animals in each main study group will include any animal tested at that dose

[ A D =2deaths

[ B D=1 with evident toxicity and / or 1 death
[ ¢ O Noevident toxicity and no death

-~

/

T+ = very toxic
T = toxic

H = harmful

U + unclassified

level in the sighting study

* Animal welfare override

If this dose level caused death in the sighting study, then no further animals will be
tested. Go directly to outcome




 Mezinarodni agentury pro validaci alternativnich postupu

e Sleduji principy ,3R"
— ICVAM (USA)

— EU: https://eurl-ecvam.|rc.ec.europa.eu/

 The European Union Reference Laboratory for alternatives to animal
testing (EURL-ECVAM)

« Casopis ATLA (Alternatives to Laboratory Animals)

« Poskytuji (zdarma ke stazeni) kompletni navody na validované postupy
(ovérene), které splnuji 3R.

» Jejich vyuziti standardizacnimi agenturami (OECD) je jen CastecCné
— proto nejsou Casto uzivany v praxi prumyslem

©)
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http://ecvam-dbalm.jrc.ec.europa.eu/beta/

o JOINT RESEARCH CENTRE

el £ EURL ECVAM DataBase service on ALternative Methods to animal experimentation (DB-ALM)

a5 oo -y ; - . ‘u. . . 9He
‘ Methods  Topic Summaries Projects & Studies Bibliography Persons & Institutions Contribute Glossary Your Accou

The DB-ALM Project Workstrategy Data Coverage Use of DB-ALM Related Projects Press Room & Citations Collaborations

ﬁ " EURL ECVAM DATARASE SERVICE
5 = | 0N ALTERMATIVE METHODS TO
» { ANIMAL EXPERIMENTATION

About the DB-ALM
News

Welcome to the DB-ALM version with an entirely revised data retrieval approach DB-ALM revised version now
online. Read more

The DB-ALM is a public, factual database service that provides evaluated information on development Second edition of the EURL

and applications of advanced and alternative methods to animal experimentation in biomedical sciences and ECU.AM Sgarch Guide now

toxicology, both in research and for regulatory purposes. iielie i the EIE Book=dgl
Register now for the SEURAT-1

Starting from 2015, all new method summaries are provided in a format compliant with the new OECD :
Symposium

Guidance. Read More

The service is operated by the European Commission's Joint Research Centre, based on a legal
requirement®-2,




http://iccvam.niehs.nih.gov/

.\ | National Toxicology Program

U.5. Department of Health and Human Services

Home | Testing Information | Study Results & Research Projects | Public Health | About NTP

Home » Public Health » NTP Interagency Center for the Evaluation of Alternative Toxicological Methods

ICCVAM . - ]
: NTP Interagency Center for the Evaluation of Alternative Slflv]+
3Rs Topics . . hitp:/intp.niehs.nih. govigo/niceatm
Toxicological Methods

Test Method Evaluations

Integrated Testing Strategies | The NTF Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM) is an office within the Division of
the National Toxicology Program [, Mational Institute of Environmental Health Sciences . NICEATM activities support the

Tox21 Support development and evaluation of new, revised, and alternative methods to identify potential hazards to human health and the
3Rs Meetings and environment, with a focus on replacing, reducing, or refining animal use.
Workshops

NICEATM activities include:

Publications and
« Conducting and publishing analyses and evaluations of data from new, revised, and alternative testing approaches

Presentations
« Providing information to test method developers, regulators, and regulated industry through this website and other
Reports communications and by organizing workshops and symposia on topics of interest
Resources for Test Method * Supporting the Interagency Coordinating Committee on the Validation of Alternative Methods {(ICCVAM)
Developers « Providing bioinformatics and computational toxicology support to NTP and MIEHS projects, especially those related to Tox21
Testing Regulations and Back to top Web page last updated on Tuesday October 20, 2015
Guidelines
Contact NICEATM
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Seriozni projekty podpory alternativnich metod
TOXIKOLOGIE - http://alttox.org

(YY) Search |m
2% AltTox.ore

Non-animal Methods for Toxicity Testing

About AltTox Home About AltTox Enter Forum Toxicity Testing Resource Center

AltTox Forum Home = Toxicity Testing Resource Center

® Sitemap [ Coniact Us

Toxicity Testing Resource Center

Toxicity Testin
ty g Last Updated: December §, 2007 m@u Email [

Resource Center

The Toxicity Testing Resource Center (TTRC) contains the informational content of AltTox. This
Toxicity Tests section provides comprehensive information on non-animal methods of toxicity testing not easily
Overview found anywhere else on the Web. You will find concisely summarized information relevant to all
aspects of advancing in vitro and in silico methods for toxicity testing. Additionally, many topics in

Toxicity Endpoints & - i
the TTRC contain invited commentaries on The Way Forward.

Tests

Toxicity Testing Overview

Toxicity Endpoints & Tests

Emerging Technologies & Approaches

Existing Alternatives

United States: Programs & Policies

European Union: Programs & Policies

Japan: Programs & Policies

International: Programs & Policies

European Union: Validation. Regulatory Acceptance. & International Harmonization
Prn.grams & Policies o Table of Validated and AC(:EEIEG Alternative Methods

s Overarching Challenges & Opportunities
Japan: Pregrams & s The Way Forward

Policies » |nformational Resources

Emerging
Technologies &
Approaches

Existing Alternatives

United States:
Programs & Policies

International:
Programs & Policies

Validation, Regulatory
Acceptance &




Seriozni projekty podpory alternativnich metod
EKOTOXIKOLOGIE - http://www.euroecotox.eu

W

N

Testing

* ABOUT EUROECOTOX

MEMBERS OF THE
NETWORK

HOW TO JOIN THE
NETWORK

CONTACT THE
NETWORK

Consortium Area

ALTERNATIVE
ECOTOXICITY
METHODS

RESOURCE CENTRE
MSCUSSION FORUMS
NEWS

Download FlyeriPress
Releases |
Newsletters

Sitemap

SEVENTH FRAMTWORN
[y

EUROECOTOX is

European Network for Alternative
Strategies in Ecotoxicolog

WELCOME TO EUROECOTOX

EUROECOTOX is an European Network, funded by the Seventh Framework Programme (FF7) of the European
Commission, Environment Programme.

The main objectives of the EUROECOTOX Metwork are:

* To contribute to the advancement of alternative methods of ecotoxicity testing in Europe.
s To promote the validation and regulatory acceptance of new alternative ecotoxicity methods.
» To facilitate the networking of research groups working in the field of alternative ecotoxicology.

+ To provide a gathering point for all stakeholders involved in the development, validation, regulatory acceptance and final use
of alternative ecotoxicity testing strategies.

» To act as the one voice for alternative ecotoxicity testing in Europe.

Altecnative Thinking to Achieve Validation
of New Regulatory Tests and
the 3Rs Goals in Ecotoxicology

\0} “foxickych latek
v prostredi

Search all sites | ~

Recent
Announcements

6th SETAC World
congressThe Gth
SETAC World Congress
I'SETAC Europe 22nd
Annual Meeting will be
held at the Estrel hotel in
Berlin from 20-24 May
2012, with the

theme Securing a
sustainable ..

Posted 11 Nov 2011 04:38
by Mauricio Garcia-Franco

New

[

Publication from on
AXLR8.eu The
coordination

action AXLRSE, funded by

tha Furnnaan



Seriozni projekty podpory alternativnich metod
EKOTOXIKOLOGIE - databaze testu
http://projects.cba.muni.cz/euroecotox/

Y COTOX databas")f, bioassays

Introduction

EURODECOTOX is a European Network established to promote the integration of European activities on the refinement, reduction and replacement of animal experiments in
ecotoxicology.

The intent of EUROECOTOX database of binassays is to assist in identifying alternative methods helpful in supporting the development, testing, application, and validation of
alternatives to the use of animals in ecotoxicology testing.

The following three interlinked sub-databases are covered:

Alternative assays ("3Rs” of alternatives) include only those methods which meet at least one of the 3R (refine, reduce, and replace) criteria. There is a link to a standard assay
counterpart. Moreover, the state of development and the scientific or official acceptance of alternative methods is assessed and documented. To this end, a distinction is made
between the criteria "experimental’, "prevalidation”, "ongoing validation”, "validated” and "regulatory test”.

Standard assays include standardised animal tests for ecotoxicity testing. There is a link to an alternative assay counterpart.

Contacts include researchers who are working with the alternative assays.

,“ﬁ\ M@Mmhnmc«npmmhﬂnsmm Y
LD (@) T wEUROECOTOX
‘“'*ﬂj Feeen RepuBie European Network for Alternative

WY FECETON. MUni_cz Fa Testing Strategins in Ecotoxicology



Alternativy 1 — in vitro metody
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Pr. ECVAM -validovana in vitro technika hodnoceni embryotoxicity

1
EMEBRYONIC STEM CELL TEST (EST)
The embryotoxic potential of chemicals is determined by the evaluation of the inhibition of differentiation of
embryonic stem cells (ES) and the inhibition of growth of ES and 3T3 cells.
Objectives and Application
TYPE OF TESTING . screening, reducing and refining  Step 1 P”&ﬂre ﬂfﬂﬂﬂt‘fﬂilfﬂtiﬂﬂ fmt%egsfteime?;cﬂligﬁssw
LEVEL OF ASSESSMENT  © toxic potertial, toxic potency medm (test solutior) with S cells (3.75 x 107/ml
FURFOSE OF TESTING - classification and labelling, ranking
The Embryonic Stem cells Test (EST) has been proposed as a screer | U \_J;/ \LJ;’ w \QV;LJ_ Efgpifgjﬁu&;e;t;ﬁ?m

assay for potentially embryotoxic substances and for their classificatio
into three different classes of In vivo embryotoxicity (sfrong, weak and
gmbnsofoxic) (Genschow ef al., 2002, Spielmann ef al, 1997,

Cell cubure in "hanging d mops"

The positive outcome of the recent ECWAM validation study confirmec (ﬁ;fmﬂefjfﬁﬂizm;fdﬁ?“m“ chertea,
possibility for the use of the test within the context of OECD test guidel Frcubate (37 °CH5% 5@2 EEm

414, and Annex Y, part B of the EU-Dangerous Substance Directive, f

reducing andfor refining the use of animal procedures (Anon. 1998a a Induction of E 5 cell aggregaies

20027

According to the study outcome, the Management Team concluded th:
rather than representing a complate replacement, the test should be ue

in the context of testing strategies (Genschow af af, 2002). Step 2 Prepare the sams test sclution as

| Forill ety eiinittarn

Bn® g

Cell cubture in suspension culiure
[use one petl dish per comcertration of test chenncal ;
unbeated conbiol = assay mwednm)

Incubate (37 *CY5% C'Ch /2 days)

Centrum pro vyzkum
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Differentiation in “emhbryoid hodies” (EBs)
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Alternativy 2 — EMBRYONALNI testy(neni povazovano za in vivo)

CHEST test

(Chick Embryotoxicity Screening Test)
- Injekce testovane latky do vyvijejiciho
se vajiCka

- Hodnoceni malformaci

Centrum pro vyzkum
toxickych latek
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Vyuziti informaci o biologickeé aktivité (toxicité) u existujicich latek -
predikce pro neprostudované chemikalie

Mnoho rtznych pfistuplt (matematické, statisticke ...)
« Priklad: OECD QSAR Toolbox www.qgsartoolbox.org

Chemical 1 | Chemical 2 | Chemical 3 | Chemical 4

Endpolint 1 9 O O O
Read-across

Endpoint 2 o O - ®
Interpolation

Endpoint 3 O ® - 0O
Extrapolation

| |
Centrum pro vyzium @ reliable data point D missing data point
(6) toxickych latek

v prostredi
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Rovnovaha ekosystéemu a vyznam potravnich siti

g

Hawks and owls

/Insectivnmus "
bird

%lr 5 ‘\i\ T}ads
e g Spiders%\-r_-’ ’/h

i..’%" ﬁ? - ﬂredacenus
: j L % insects
Rabbits Squirrels pMjce Seed-eating Herbivorous

© Mrm ' QWMWM

Plants



 Veéda s fadou aplikaci, jejimz cilem je racionalné chranit EKOSYSTEM,
populace a spolecenstva organismu
(na rozdil o toxikologie — pfedmétem je ochrana jednoho druhu = ¢lovék)

» Ekosystém — slozita struktura a funkce bioty

* Nutna je ochrana vSech stupnu (trofické urovné)
— Producenti (fasy, rostliny ...)
— Konzumenti riznych fadu (bezobratli, obratlovci)
— Dekompozitofi / destruenti (mikroorganismy)

* Nelze otestovat ucCinky na vSechny druhy
— existuji ,modely* = zastupci vyznamnych skupin (trofickych stupnu)

* Hodnoceni ekotoxicity — podobné principy jako toxikologie
— LC50 (letalni koncentrace 50), EC50 (efektivni koncentrace 50 — napf. reprodukéni toxicita)
- NOEC - bezpecna hladina (,no observed effect concentration®)

Centrum pro vyzkum
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OECD Guidelines for the Testing of Chemicals, e e
Section 2 TESTY

Effects on Biofic Systems (napf. VyZadované pro REACH)

[F] 26 July 2013 Test No. 236: Fish Embryo Acute Toxicity (FET) Test
OECD

26 July 2013 Test No. 237: Honey Bee (Apis Mellifera) Larval Toxicity Test, Single Exposure
OECD

26 July 2013 Test No. 210: Fish, Early-life Stage Toxicity Test
OECD

02 Oct 2012 Test No. 211: Daphnia magna Reproduction Test
OECD

[[] 02 Oct 2012 Test No. 229: Fish Short Term Reproduction Assay
OECD

[ 28 July 2011 Test No. 201: Freshwater Alga and Cyanobacteria, Growth Inhibition Test
OECD

[[1 21 Sep 1998 Test No. 214: Honeybees, Acute Contact Toxicity Test
QECD

17 July 1992 Test No. 203: Fish, Acute Toxicity Test
OECD

17 July 1992 Test No. 210: Fish, Early-Life Stage Toxicity Test
QECD

04 Apr 1984 Test No. 204: Fish, Prolonged Toxicity Test: 14-Day Study
OECD

04 Apr 1984 Test No. 205: Avian Dietary Toxicity Test
OECD

] —_—— = w -_— - - -

N s ‘l-‘v'plTJau Ul



Priklady modell hodnoceni — Ekotoxikologické biotesty

Producenti

- ve vodeé
- v pudnim prostredi

Rasové testy toxicity

v

Rasy
Selenastrum capricornutum

Scenendesmus subcapitatus
Sc. quadricauda
Chlorella vulgaris

Centrum pro vyzkum
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1000X Brightfield

UTEX # 614

Scanedesmus quadricauda



Toxicita pro rostliny (terestricky ekosystem)

Vyuzivaji se zastupci dvou velkych skupin:
sjednodéloznych (napr. jeCmen)
edvoudéloznych (napf. salat, horcice, bob)

r 14-d Shoot Length
| I1C50 = 29.7 mg/g

0RS3 ORST 1 5 10 20 40 6O
Barley (var. Chapais)
exposed 1o Fraction 3.
(Znd distillation) in RS
{definitive tost)
rovipigy s Lo J

tomckych latek
v prostredi
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Konzumenti=bezobratli — vodni prostredi

Daphnia magna

Artemia salina

Ceriodaphnia dubia

Gammarus

hl
TOXICKYCh lateK
v prostredi



Konzumenti=obratlovci — vodni prostredi (ryby)

Zivorodka duhové (Pavi ocko)
Poecilia reticulata

Zebricka - Danio rerio
(syn. Brachydanio rerio)

& lohn Rinne

Pstruh




Experimentalni usporadani
testovani ekotoxicity ve vodnim prostredi

Centrum pro vyzkum
toxickych latek
v prostredi
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- Také v ekotoxikologii se aplikuji principy 3R —
snaha o nahrazovani testl s dospélymi
obratlovci (ryby, obojzivelnici).

- Alternativni testy v ekotoxikologii:

- ZFET Zebrafish Embryotoxicity Test
(validace dle OECD a ISO)

— FETAX Frog Embryo Teratogenesis Assay Xenopus
(alternativa testu teratogenity, validace v USA - ASTM )

Centrum pro vyzkum
toxickych latek
v prostredi
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ZFET

- Zebri€ka, zebrafish (Danio rerio)
-Obecné velmi vyznamny modelovy biologicky organismus (!)

- Indukce pareni rozsvicenim (fotoperioda)

- Experimenty s vajiCky az embryi - vyhodnoceni kuleni, pfezivani, malformaci

- do 4 dnu: ryby se vyZivuji z vajecneho vak

Centrum prI v

toxickych latek
v prostredi
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o e o o ot g e 0 153 P O B
FETAX test _ et
- Hormonalni stimulace zab X. laevis T
—> vajiCka
- Expozice oplozenych vajicek
- 96 hodin kompletni vyvoj embrya

Priklad — vliv herbicidu — paraquat
Kontrolni embryo Malformace patere

Centru
toxicky
v prost
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 Snadna kultivace, kratky generacni ¢as, jednoduché
usporadani (jedina membrana), jednoduchy geneticky aparat

o Vyuziti pfi testovani ,bezpec€nosti® latek (i jinych vzorku —
extrakty z potravin ...)

— rychlé (skreeningove) testy akutni toxicity
« MICROTOX

— Testy na genotoxicitu - sledovani poskozeni DNA
« Amesuv test

Centrum pro vyzkum
toxickych latek
v prostredi
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TEST AKUTNI TOXICITY — MICROTOX

- morska luminiscencni bakteri Vibrio fisheri
- kratkodoba expozice testovane latce (5-30 min)
- sledovani zmeén pfirozené luminiscence — odpovida toxicite

- usporadani:
* kyvety (zkumavky), stanoveni v luminometru
* mikrodestiCkove

Centrum pro vyzkum
toxickych latek
v prostredi
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Amesuyv test

Test na reverzni mutace se Salmonella typhimurium

- PUvodni kmen neroste na zivném médiu
- Latka vyvola (reverzni) mutaci -> bakterie rostou

Potential R
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Vyuziti ekotoxikologickych modelt

1 (v praxi nejdulezitéjsi) 2 (mené casteé) c
Prospektivni testovani latek Testovani kontaminovanych vzorku

5 odveoze it Napr. vytéliené sefjime_nFy z rybniku
(prumyslové chemikalie, POR, IéCiva...) Vyzrvu:;\mna tOOX'C_'ta .
—> nelze pouzit na pudu jako hnojivo

Extrapolace
(napf. Faktory nejistoty)
100

[ Effect]

Priklad toxicita sedimentu

Threshold:
50 , v , v
No Observed Effect pro kliceni hofcice
Concentration (NDEC\
[concentration]

LC50

Centrum pro vyzkum
toxickych latek
v prostredi

©)



Regulace
Geneticky Modifikovanych Organismu (GMO)

Ak h
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» Z&kon 153/2000
 VWyhlasky 372, 373, 374/2000 MZP

e Definice:

©)

— Organismus

* biologicka jednotka (bunécna nebo nebunécna)
schopna rozmnozovani nebo prenosu dedic.
materialu vCetné viru

- GMO

e organismus (kromé Clovéka) zmeneny gen.
modifikaci
Centrum pro vyzkum

toxickych latek
v prostredi




 Co je Genetickad modifikace: ?

— rekombinantni techniky vytvarejici nové kombinace DNA - vlozeni
noveho useku jakymkoliv zpusobem do NK, plazmidu, vektoru ...

— techniky zavadgjici dédicny material pripraveny mimo
organismus do organismu (mikroinjekce, mikroenkapsulace ...)

— techniky bunécné fuze, hybridizace bunék (!produkce
monoklonalnich protilatek)

 Co neni Geneticka modifikace?
— oplozeni in vitro
— bakterialni konjugace a vSechny podobné prirozené procesy
— indukce polyploidie a haploidie
— mutageneze
— kfizeni

©)
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 Predbézna opatrnost
— stale malo prostudovano

— nezname mozné dusledky vnaseni do prostredi,
napriklad:
« pfimé nebo nepfimé Skodlivé pusobeni na Clovéka, zvirata,
rostliny

» onemocnéni (GM bakterie)
» alergizace, toxicita

 vliv na dynamiku populaci a genetickou rozmanitost

» omezeni moznosti IéCby (rezistence vuci ATB)

* UCinky na biogeochemické procesy (fixace dusiku, kolobéh
uhliku ...)

Centrum pro vyzkum
toxickych latek
v prostredi
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Priklad
— GM kukurice s geny pro ,Bt* toxin z Bacillus thuringiensis
- Toxiny pusobi proti Skidcim

? NEGATIVNI ptisobeni Bt z opadanych listii na biotu v pldé/vodé ?

-
f

Bt gene is
rransfereed from

the Bacillus into
Carn

Eurcpean carn borer
feeds on the corm
plant and ingests the
protein encoded by
the Bt gene

G The Bt protein
i penatrates and
""""U D collapses the
= (‘;1 cells lining the
s . qut and the
insect dies

\WR// | vprostiedi



 Hlavni organ: Ministerstvo ZP, které registruje:
— seznamy uzivatell (pravnické osoby)

— seznamy GMO
e pro uzavrené nakladani

e pro vnaseni do prostredi (experimentalni hodnoceni v
prostredi)

* pro vnaseni do obéhu (povoleno pro obchodovani)

e DalSi organy

— CIZP, celni organy, organy veterinarni spravy, UKzZUZ,
SzU, USKVBL, CZP!

Centrum pro vyzkum
toxickych latek
v prostredi
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« REGISTRACE

— Registrovany uzivatel je v seznamu vedeném MZP
— Slozita forma zadosti - fada poZzadavku
» pf. presna definice genetické zmény pro ucely identifikace...
* popis pracovisté, havarijni plany
— Poverené osoby (vzdélani, praxe ...)
— Odborny poradce

* Pred zapisem do seznamu je nutné provedeni
analyzy rizika a kategorizace konkrétniho GMO

— popis nalezitosti je ve vyhlasce

Centrum pro vyzkum
toxickych latek
v prostredi
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 Po provedeni analyzy rizika se GMO zaradi do kategorie

— A - bezrizika nebo s min. rizikem Skodlivého pusobeni

— B - riziko, které muze byt odstranéno obecné znamymi
opatrenimi

— C - riziko, které muze byt odstranéno jen zvlastnimi naroénymi
zasahy

— D -riziko, které zanechava trvalé nasledky a nemuze byt zcela
odstranéno

 Podle kategorie rizika je nutno zabezpecit provoz zarizeni
— vybaveni
— provozni fad (rezim SLP)

* identifikace, osoby, seznam a popis pracovnich postupu, vyéet GMO
a jejich pocet zasady vedeni evidence o provadeni sanitace,
hygiena, vedeni dokumentace ..

e opatreni pro pripad havarie - spemélm’ havarijni plan

Centrum pro vyzkum
toxickych latek
v prostredi
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« PLAN ETAPY

— UcCel, udaje o organismu, osoby, specifikace materialu, postupy
nakladani, likvidace, odpady

— schvaleni odbornym poradcem

 Provozni denik (kazdy zapis s podpisem)
— plan etapy, prubéh etapy
— primarni udaje (!)
— zapisy o kontrolach

o ZavéreCna zprava etapy

« Prubézna archivace a reporting > MZP

©)
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PHARMACEUTICAL PRODUCT LIFE CYCLE AND REGULATIONS
QUALITY ASSURANCE SPANNING THE ENTIRE PRODUCT LIFE CYCLE

Discovery/
Post Maketing
Research

Nonclinical Clinical Manufacturing /Quality Safety  Distribution
studies studies control control control

T 1
.

GLP: Good Laboratory Practice; GCP: Good Clinical Practice; GMP: Good
Manufacturing Practice; GQP: Good Quality Practice; GVP: Good Vigilance
Practice; VP: Pharmacovigilance

©)
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