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V½ƧƛǑǘŠƴƝ ƴŜōŜȊǇŜőƴȇŎƘ ǾƭŀǎǘƴƻǎǘƝ ǳ ƴƻǾȇŎƘ ŎƘŜƳƛŎƪȇŎƘ ƭłǘŜƪ 
VhǾŠǌŜƴƝ ōŜȊǇŜőƴƻǎǘƛ ƛƴƎǊŜŘƛŜƴŎƝ ǎǇƻǘǌŜōƴƝŎƘ ǾȇǊƻōƪǻ 

Ingredience ҐҔ ŎƘŜƳƛŎƪŞ ƭłǘƪȅ - ǎȅƴǘŜǘƛŎƪŞ / ǇǌƝǊƻŘƴƝ 

ZłƪŀȊ ǘŜǎǘǻ ƴŀ ȊǾƝǌŀǘŜŎƘ ƪ ǇǊǻƪŀȊǳ ōŜȊǇŜőƴƻǎǘƛ κ ŦǳƴƪŎŜ ҐҔ 
ǾȅǳȌƝǾłƴƝ ƳŜǘƻŘ in vitro 
ÅŦƛƴłƭƴƝ ǾȇǊƻōƪȅ - 11.9.2004  
Å ingredience - 11.3.2009 
Å toxΦ Ǉƻ ƻǇŀƪ ŘłǾŎŜ κ tox. pro reprodukci / toxikokinetika - 

11.3.2013 
 

 

¢ƻȄƛƪƻƭƻƎƛŎƪŞ ȊƪƻǳǑƪȅ - ǵőŜƭ κ ŎƝƭŜ 

L ƭłǘƪȅ ŀ ǾȇǊƻōƪȅΣ ǇǌƛƴłǑŜƧƝŎƝ ōŜƴŜŦƛǘ ǇǊƻ őƭƻǾŠƪŀΣ ƧŜ ǇƻǾƛƴƴƻǎǘ 
ȊƪƻǳǑŜǘ ŀ ƻǾŠǌƻǾŀǘ ƧŜƧƛŎƘ ōŜȊǇŜőƴƻǎǘ Ǉǌƛ ƻǊłƭƴƝ κ ŘŜǊƳłƭƴƝ / 

ƛƴƘŀƭŀőƴƝ expozici. 



YƻƴǾŜƴőƴƝ Ǉƻƪǳǎȅ - ƴŀ ȊǾƝǌŀǘŜŎƘ όƻōǊŀǘƭƻǾŎƝŎƘύΥ ƳŜǘƻŘȅ Ǿƻƭōȅ ōŜȊ 
ǾŠŘŜŎƪŞ ǾŀƭƛŘŀŎŜ 
!ƭǘŜǊƴŀǘƛǾƴƝ ƳŜǘƻŘȅ dle 3R: ǾŀƭƛŘƻǾŀƴŞ κ ǾŠŘŜŎƪȅ ǳȊƴŀƴŞ Ȋŀ ǾŀƭƛŘƴƝ 
Princip 3R (Russell & Burch, 1959) 
ÅReduction   ҐҔ ǎƴƝȌŜƴƝ Ǉƻőǘǳ ȊǾƝǌŀǘ Ǿ Ǉƻƪǳǎǳ 
ÅRefinement  => ȊƳƝǊƴŠƴƝ ǇƻǎǘǳǇǻ - ƻƳŜȊŜƴƝ ōƻƭŜǎǘƛΣ  

   ǳǘǊǇŜƴƝ a strachu 
ÅReplacement ҐҔ ƴłƘǊŀŘŀ ƧƛƴȇƳ ǘŜǎǘŜƳ ōŜȊ ǇƻǳȌƛǘƝ ȊǾƝǌŀǘ 
Vin vitro - ōǳƴŠőƴŞ ƪǳƭǘǳǊȅΣ ǊŜƪƻƴǎǘǊǳƻǾŀƴŞ ǘƪłƴŠ 
Vex vivo - ƛȊƻƭƻǾŀƴŞ ȊǾƝǌŜŎƝ κ ƭƛŘǎƪŞ ǘƪłƴŠ ŀ ƻǊƎłƴȅ 
Vin silico - ǇƻőƝǘŀőƻǾŞ ǎƛƳǳƭŀŎŜΣ QSARΣ ƳŀǘŜƳŀǘƛŎƪŞ ƳƻŘŜƭȅ 

 

 

¢ƻȄƛƪƻƭƻƎƛŎƪŞ ȊƪƻǳǑƪȅ - ƳŜǘƻŘȅ ȊƪƻǳǑŜƴƝ 

ÅbŀǌƝȊŜƴƝ 9t ŀ wŀŘȅ ό9{ύ őΦ мфлтκнллсΣ ƻ ǊŜƎƛǎǘǊŀŎƛΣ ƘƻŘƴƻŎŜƴƝΣ ǇƻǾƻƭƻǾłƴƝ ŀ ƻƳŜȊƻǾłƴƝ 
ŎƘŜƳƛŎƪȇŎƘ ƭłǘŜƪΣ REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) 

ÅbŀǌƝȊŜƴƝ Komise (ES) ő. 440/ 2008, ƪǘŜǊȇƳ se ǎǘŀƴƻǾƝ ȊƪǳǑŜōƴƝ metody 



 

 

REACH  
wƻȊǎŀƘ ǘƻȄƛƪƻƭƻƎƛŎƪȇŎƘ ȊƪƻǳǑŜƪ ŘƭŜ ƻōƧŜƳǳ ǳǾłŘŠƴŞƘƻ ƴŀ ǘǊƘ 

1-10 t/rok typ pokusu toxicita pro ǊƻȊƳƴƻȌƻǾłƴƝ konv. /Repl. 

ŀƪǳǘƴƝ ǘƻȄƛŎƛǘŀ ƻǊłƭƴƝ Red. / Ref. toxikokinetika konv. 

ȌƝǊŀǾƻǎǘ ŀ ŘǊłȌŘƛǾƻǎǘ ǇǊƻ ƪǻȌƛ Repl. 100 - 1000 t/rok typ pokusu 

ƻőƴƝ ŘǊłȌŘƛǾƻǎǘ Repl. 
ǘƻȄƛŎƛǘŀ Ǉƻ ƻǇŀƪƻǾŀƴŞ ŘłǾŎŜ фл ŘŜƴƴƝ 
όǎǳōŎƘǊƻƴƛŎƪłύ 

konv. 

senzibilizace ƪǻȌŜ 
Red./  Ref. / 
Repl. 

reprotoxicita konv. 

mutagenita / genotoxicita in vitro Repl. ǾƝŎŜ ƴŜȌ мллл ǘκǊƻƪ typ pokusu 

10 - 100 t/rok typ pokusu karcinogenita konv. 

ŀƪǳǘƴƝ ǘƻȄƛŎƛǘŀ ŘŜǊƳłƭƴƝ κ ƛƴƘŀƭŀőƴƝ konv. 
ǘƻȄƛŎƛǘŀ Ǉƻ ƻǇŀƪƻǾŀƴŞ ŘłǾŎŜ җмн ƳŠǎƝŎǻ 
όŎƘǊƻƴƛŎƪłύ 

konv. 

ǘƻȄƛŎƛǘŀ Ǉƻ ƻǇŀƪƻǾŀƴŞ ŘłǾŎŜ ну ŘŜƴƴƝ 
όǎǳōŀƪǳǘƴƝύ 

konv. 



DƭƻōłƭƴƝ ǎǇƻƭǳǇǊłŎŜ Ǉǌƛ ǾŀƭƛŘŀŎƛ ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ ƳŜǘƻŘ 

ECVAM 
European Center for Validation of Alternative 
Methods 

OECD 
Organization for European Economic 
Cooperation 

PARERE 
Network for Preliminary Assessment of 
Regulatory Prevalence 

ESTAF 
ECVAM Stakeholder Forum 

ESAC 
ECVAM Scientific Advisory Committee 

NETVAL 
European Union Network of Laboratories for 
Validation of Alternative Methods 

ICATM 

International Cooperation on Alternative Test 
Methods 

 



Povinnosti 2{ 

Åzajistit podporu ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ ǇǌƝǎǘǳǇǻ a ǑƝǌƛǘ informace o nich; 

ÅǳǊőƛǘ ƧŜŘƛƴŞ ƪƻƴǘŀƪǘƴƝ ƳƝǎǘƻ pro ǇƻǎƪȅǘƻǾłƴƝ ǇƻǊŀŘŜƴǎǘǾƝ v ǇǊłǾƴƝ 
ȊłǾŀȊƴƻǎǘƛ a vhodnosti ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ ǇǌƝǎǘǳǇǻ όǎƝǙ PARERE); 

Ånavrhnout EK ǎǇŜŎƛŀƭƛȊƻǾŀƴŞ a ƪǾŀƭƛŦƛƪƻǾŀƴŞ ƭŀōƻǊŀǘƻǌŜ k 
ȊŀǾŜŘŜƴƝ a kvalifikaci ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ metod όǎƝǙ NETVAL). 

{ǘłǘƴƝ ȊŘǊŀǾƻǘƴƝ ǵǎǘŀǾ - /ŜƴǘǊǳƳ ǘƻȄƛƪƻƭƻƎƛŜ ŀ ȊŘǊŀǾƻǘƴƝ ōŜȊǇŜőƴƻǎǘƛ 

=> ƪƻƴǘŀƪǘƴƝ ƳƝǎǘƻ do PARERE a ǎǇŜŎƛŀƭƛȊƻǾŀƴł ƭŀōƻǊŀǘƻǌ pro 
NETVAL 

=> experti CTZB  => ±ŠŘŜŎƪȇ ǾȇōƻǊ 9ǾǊƻǇǎƪŞƘƻ centra pro validaci 
ŀƭǘŜǊƴŀǘƛǾƴƝŎƘ metod EK (EURL-ECVAM, JRC); ƻŘōƻǊƴŞ skupiny a 
ǾȇōƻǊȅ OECD , ECHA 

 

{ƳŠǊƴƛŎŜ нлмлκсоκ9¦  
ƻ ƻŎƘǊŀƴŠ ȊǾƝǌŀǘ ǇƻǳȌƝǾŀƴȇŎƘ ǇǊƻ ǾŠŘŜŎƪŞ ǵőŜƭȅ 



Å/ȅǘƻǘƻȄƛŎƛǘŀ ǇǊƻ ƻŘƘŀŘ ŀƪǳǘƴƝ ǘƻȄƛŎƛǘȅ 
Å5ǊłȌŘƛǾƻǎǘ pro ƪǻȌƛ EpiDerm (OECD TG 439) 
Å5ǊłȌŘƛǾƻǎǘ pro ƪǻȌƝ HPT 
Å5ǊłȌŘƛǾƻǎǘ pro ƻőƛ (rohovka) EpiOcular  (OECD TG 492) 
Å5ǊłȌŘƛǾƻǎǘ pro ƻőƛ (spojivka) HET-CAM test 
ÅAbsorpce ƪǻȌƝ in vitro (OECD TG 428) 
ÅMutagenita (OECD TG 471) - /ȅǘƻƎŜƴŜǘƛŎƪł ŀƴŀƭȇȊȅ ǇŜǊƛŦŜǊƴƝŎƘ 
ƭȅƳŦƻŎȅǘǻ krve (CAPL) 

Å9ƴŘƻƪǊƛƴƴƝ disrupce - YES/ YAS test 
ÅSensibilizace LuSens (OECD TG 442D)  
ÅFototoxicita 3T3 NRU in vitro (OECD TG 432) 
ÅMutagenita - ȊƪƻǳǑƪŀ na ǊŜǾŜǊȊƴƝ mutace s bakteriemi - AMES 

test (OECD TG 471) 

 

¢ƻȄƛƪƻƭƻƎƛŎƪŞ ȊƪƻǳǑƪȅ 



Åу ƪƻƴŎŜƴǘǊŀŎƝ ǘŜǎǘƻǾŀƴŞ ƭłǘƪȅ ҐҔ пу Ƙ ŜȄǇƻȊƛŎŜ ҐҔ ōŀǊǾŜƴƝ 
ƴŜǳǘǊłƭƴƝ őŜǊǾŜƴƝ ҐҔ ƳŠǌŜƴƝ ȌƛǾƻǘƴƻǎǘƛ fluorimetricky 

ÅȊ у ƪƻƴŎŜƴǘǊŀŎƝ ǾȇǇƻőŜǘ IC50 ҐҔ ǎƴƝȌŜƴƝ ȌƛǾƻǘƴƻǎǘƛ ƴŀ рл ҈ 
ƴŜƎŀǘƛǾƴƝ ƪƻƴǘǊƻƭȅ 

ÅǾȇǇƻőŜǘ ǘŜƻǊŜǘƛŎƪŞ ƘƻŘƴƻǘȅ LD50 

log LD50 (mg/kg) = 0.372logIC50 όҡƎκƳƭύ Ҍ нΦлнп 

tƻȌŀŘŀǾŜƪΥ >2000 mg/kg  
ҐҔ ƴŜƴƝ-ƭƛ ǎǇƭƴŠƴƻ  ҐҔ Ƨƛƴł ƳŜǘƻŘŀ ΗΗΗ           

 

/ȅǘƻǘƻȄƛŎƛǘŀ ǇǊƻ ƻŘƘŀŘ ŀƪǳǘƴƝ ǘƻȄƛŎƛǘȅ 

ƴŜƎŀǘƛǾƴƝ ƪƻƴǘǊƻƭŀ 

ǘŜǎǘƻǾŀƴł ƭłǘƪŀ 

ǇƻȊƛǘƛǾƴƝ ƪƻƴǘǊƻƭŀ 



ÅƭƛŘǎƪŞ ŜǇƛŘŜǊƳłƭƴƝ keratinocyty ƻŘ м ŘłǊŎŜΣ ƳŜǘŀōƻƭƛŎƪȅ ŀƪǘƛǾƴƝ 
ÅŀǇƭƛƪŀŎŜ ƭłǘƪȅ сл Ƴƛƴǳǘ ҐҔ пн Ƙ Ǉƻǎǘ-ƛƴƪǳōŀŎŜ ҐҔ ōŀǊǾŜƴƝ MTT 
όȌƭǳǘŞ ōŀǊǾƛǾƻ ŜƴȊȅƳŀǘƛŎƪȅ ǇǌŜƳŠƴŠƴŞ ƴŀ ƳƻŘǊȇ formazan) 

¿ƛǾƻǘƴƻǎǘ  > 50 % ƴŜƎŀǘƛǾƴƝ ƪƻƴǘǊƻƭȅ: ƴŜŘǊłȌŘƝ 
¿ƛǾƻǘƴƻǎǘ  Җ 50 % ƴŜƎŀǘƛǾƴƝ ƪƻƴǘǊƻƭȅ: ŘǊłȌŘƝ 

 

5ǊłȌŘƛǾƻǎǘ ǇǊƻ ƪǻȌƛ EpiDerm OECD TG 439 

ƴŜƎŀǘƛǾƴƝ ƪƻƴǘǊƻƭŀ 

ǇƻȊƛǘƛǾƴƝ ƪƻƴǘǊƻƭŀ 

ǘŜǎǘƻǾŀƴŞ ƭłǘƪȅ 



VaŜȊƛƴłǊƻŘƴƝ ǎƳŠǊƴƛŎŜ ǇǊƻ ōƛƻƳŜŘƛŎƝƴǎƪȇ ǾȇȊƪǳƳ όCIOMS, 2002) 
V{ƻǳƘƭŀǎ ŜǘƛŎƪŞ ƪƻƳƛǎŜ ǘŜǎǘƻǾŀŎƝƘƻ ȊŀǌƝȊŜƴƝ 
V±ȇōŠǊ ƻǎƻō - princip dobrovolnosti 
VtƻŘǇƛǎ ƛƴŘƛǾƛŘǳłƭƴƝƘƻ ƛƴŦƻǊƳƻǾŀƴŞƘƻ ǎƻǳƘƭŀǎǳ 
VYǊƛǘŞǊƛŀ ǇǊƻ ȊŀǌŀȊŜƴƝκǾȅǌŀȊŜƴƝ ŘƻκȊŜ ǎǘǳŘƛŜ 
VMetodika: (Cosmetic Product Test Guidelines for Assessment of 

Human Skin Compatibility, Colipa, Bruxelles 1997)  
VPostup testu: Doba expozice 24 hodin ǇǊǾƴƝ den, ŘǊǳƘȇ ŀȌ Ǉłǘȇ 

den 6 hodin ƪŀȌŘȇ den. hŘŜőŜǘ je ǇǊƻǾłŘŠƴ ǇǌŜŘ ƪŀȌŘƻǳ ŀǇƭƛƪŀŎƝ 
a ƻǎƳȇ den po ǇǊǾƴƝ aplikaci. 

V{ȅǎǘŞƳ klasifikace: ŜǊȅǘŞƳκǎǳŎƘƻǎǘκŜŘŞƳ 

 

 

 

5ǊłȌŘƛǾƻǎǘ ǇǊƻ ƪǻȌƛ HPT - Human Patch Test 



ÅƭƛŘǎƪŞ keratinocyty: ǎƪǾŀƳƻȊƴƝ epitelium ƳƻŘŜƭǳƧƝŎƝ rohovku 
ƪǊłƭƝƪŀ 

Åaplikace 30 minut => 12 minut ȊŀƭƛǘƝ mediem => 2 h post-
inkubace => ōŀǊǾŜƴƝ MTT όȌƭǳǘŞ barvivo enzymaticky ǇǌŜƳŠƴŠƴŞ 
na ƳƻŘǊȇ formazan) 

¿ƛǾƻǘƴƻǎǘ  > 60 % ƴŜƎŀǘƛǾƴƝ kontroly: ƴŜŘǊłȌŘƝ 
¿ƛǾƻǘƴƻǎǘ  = 60 % ƴŜƎŀǘƛǾƴƝ kontroly: ŘǊłȌŘƝ 

 

5ǊłȌŘƛǾƻǎǘ ǇǊƻ ƻőƛ όǊƻƘƻǾƪŀύ EpiOcular  
OECD TG 492 

EpiOcular ƪǊłƭƛőƝ ǊƻƘƻǾƪŀ 



ÅŦŜǊǘƛƭƛȊƻǾŀƴł vejce (8 - 10 ŘƴƝύ => aplikace ƭłǘŜƪ na ƳŜƳōǊłƴǳ 
ÅǎƭŜŘƻǾłƴƝ ȊƳŠƴ (5 minut) - hemoragie, ƭȇȊŀ, koagulace 
ÅǾȇǇƻőŜǘ ƛǊƛǘŀőƴƝƘƻ ǎƪƽǊŜ  
ÅǎǘǳǇŜƶ iritace: ȌłŘƴł /  ƭŜƘƪł /  ƳƝǊƴł /  ǎƛƭƴł iritace 

IS= 5. (301-sec H) / 300 + 7. (301-sec V) / 300 + 9. (301-sec C) / 300 

I Ґ ƘŜƳƻǊŀƎƛŜΣ    ± Ґ ǾŀȊƻƪƻƴǎǘǊƛƪŎŜ ŎŞǾȅΣ     / Ґ  ƪǊŜǾƴƝ ƪƻŀƎǳƭŀŎŜ 

kategorie   
ƴǳƭƻǾȇ iritant   IS <0,0 - 0,9>  
ǎƭŀōȇ iritant   IS <1,0 - 1,9> 
ǎǘǌŜŘƴƝ iritant   IS < 5,0 - 8,9> 
ǎƛƭƴȇ iritant   IS <9,0 - 21,0>   

5ǊłȌŘƛǾƻǎǘ ǇǊƻ ƻőƛ όǎǇƻƧƛǾƪŀύ  
HET-CAM test 



ǇǊŀǎŜőƝ ƪǻȌŜ όǇǊŀǎŜőƛƴŀύ ҐҔ ŀǇƭƛƪŀŎŜ ƴŀ нп Ƙ ҐҔ ǎǘǊƛǇƻǾłƴƝ => 
ȊǇǳŎƘȇǌƻǾłƴƝ όƻŘŘŠƭŜƴƝ ŜǇƛŘŜǊƳƛǎ ƻŘ ŘŜǊƳƛǎύ  ҐҔ ǊƻȊƪƭŀŘ ǾȊƻǊƪǻ ҐҔ 
ŀƴŀƭȇȊŀ όƴŀǇǌΦ ICP, HPLC, spektrofotometrie,...)  

 

 

Å                              =>                                     =>                                    => 

 

 

 

Å                             =>                                      =>    

 

!ōǎƻǊǇŎŜ ƪǻȌƝ ƛƴ ǾƛǘǊƻ h9/5 TG 428 



ÅƻŘōŠǊ ȌƛƭƴƝ krve do vakutaineru s heparinem 
Åkultivace krve όƪǳƭǘƛǾŀőƴƝ ƳŞŘƛǳƳ - stimulace ōǳƴŠőƴŞƘƻ ŘŠƭŜƴƝύΣ 

po dobu 50 h, 37 ÁC 
ÅǇƻǎƭŜŘƴƝ 2 h ǇǌƛŘłƴ kolchicin - zastavuje ōǳƴŠőƴŞ ŘŠƭŜƴƝ 
ÅȊǇǊŀŎƻǾłƴƝ kultur => ƘŜƳƻƭȇȊŀ ŜǊȅǘǊƻŎȅǘǻ => 3 fixace =>  
ÅƪǊŜǾƴƝ ƴłǘŠǊ na sklo => ōŀǊǾŜƴƝ 5% Giemsa-Romanowski 
ÅƳƛƪǊƻǎƪƻǇƛŎƪŞ ƘƻŘƴƻŎŜƴƝ  
     όȊǾŠǘǑŜƴƝ 1000x) 
 

 

Mutagenita (OECD TG 471) 
/ȅǘƻƎŜƴŜǘƛŎƪł ŀƴŀƭȇȊŀ ǇŜǊƛŦŜǊƴƝŎƘ ƭȅƳŦƻŎȅǘǻ ƪǊǾŜ όCAPL) 

translokace

dicentrickĩ chromozom
chromozomovĩ zlom



 
Åн ƎŜƴŜǘƛŎƪȅ ƳƻŘƛŦƛƪƻǾŀƴŞ ƪƳŜƴȅ S. cerevisiae 
ÅLƴƪƻǊǇƻǊƻǾŀƴŞ ƎŜƴȅ ǇǊƻ hERh  a hAR 
Åпу ƘƻŘƛƴ ƛƴƪǳōŀŎŜΣ ŜȄǇǊŜǎŜ ŜƴȊȅƳǳ ҐҔ ōŀǊŜǾƴł ȊƳŠƴŀ 
Åп ǘƻȄƛƪƻƭƻƎƛŎƪŞ ŎƝƭŜΥ 
мΦ ŀƎƻƴƛǎǘƛŎƪł ŀƪǘƛǾƛǘŀ ƴŀ ŜǎǘǊƻƎŜƴƻǾȇ receptor 
нΦ ŀƴǘŀƎƻƴƛǎǘƛŎƪł ŀƪǘƛǾƛǘŀ ƴŀ ŜǎǘǊƻƎŜƴƻǾȇ receptor 
оΦ ŀƎƻƴƛǎǘƛŎƪł ŀƪǘƛǾƛǘŀ ƴŀ ŀƴŘǊƻƎŜƴƻǾȇ receptor 
пΦ ŀƴǘŀƎƻƴƛǎǘƛŎƪł ŀƪǘƛǾƛǘŀ ƴŀ ŀƴŘǊƻƎŜƴƻǾȇ receptor 

 

9ƴŘƻƪǊƛƴƴƝ disrupce ISO 19040-1:2018 
Xenoscreen YES/ YAS ǘŜǎǘ ǇǊƻ ŘŜǘŜƪŎƛ ŜǎǘǊƻƎŜƴƴƝŎƘ ŀ ŀƴŘǊƻƎŜƴƴƝŎƘ ŘƛǎǊǳǇǘƻǊǻ s 

ǾȅǳȌƛǘƝƳ GMO Saccharomyces cerevisiae  

ǇƻȊƛǘƛǾƴƝ ƪƻƴǘǊƻƭŀ 



Å In vitro test s ǾȅǳȌƛǘƝƳ ōǳƴŠőƴŞ linie ƭƛŘǎƪȇŎƘ ƪŜǊŀǘƛƴƻŎȅǘǻ 
ÅGMO linie ōǳƴŠƪ => obsahuje ƭǳŎƛŦŜǊłȊƻǾȇ gen, ƪǘŜǊȇ se Ǉǌƛ 
ƴŀǾłȊłƴƝ ǎŜƴǎƛōƛƭƛȊłǘƻǊǳ exprimuje a ǾȊƴƛƪł luminiscence = 
ƭǳƳƛƴƛǎŎŜƴőƴƝ ȊłǌŜƴƝ 

Åexpozice 48 hodin (2 ǇŀǊŀƭŜƭƴƝ ǎǘŀƴƻǾŜƴƝύ => ǾȅƘƻŘƴƻŎŜƴƝ 
indukce ƭǳŎƛŦŜǊłȊƻǾŞ aktivity (luminometr) a ǾȅƘƻŘƴƻŎŜƴƝ % 
ȌƛǾƻǘƴƻǎǘƛ s ǾȅǳȌƛǘƝƳ MTT (spektrofotometr) 

 
[łǘƪŀ sensibilizuje pokud jsou ŀƭŜǎǇƻƶ v ƧŜŘƴŞ ǘŜǎǘƻǾŀƴŞ 
koncentraci ǎǇƭƴŠƴȅ ǇƻŘƳƝƴƪȅ: 
Indukce luminiscence җ1,5 x oproti ƴŜƎŀǘƛǾƴƝ kontrole 
ȊłǊƻǾŜƶ 
¿ƛǾƻǘƴƻǎǘ җ70 % oproti ƴŜƎŀǘƛǾƴƝ kontrole  

 

LuSens OECD TG 442D 
{ǘŀƴƻǾŜƴƝ ǇƻǘŜƴŎƛłƭǳ ǎŜƴǎƛōƛƭƛȊŀŎŜ 



8 koncΦ ƭłǘƪȅ               н ŘŜǎǘƛőƪȅ 
 
ŦƻǘƻƛǊƛǘŀőƴƝ faktor  "PIF"        
όŎȅǘƻǘƻȄƛŎƪŞ koncΦ ƭłǘƪȅ ǎƴƛȌǳƧƝŎƝ  
ȌƛǾƻǘƴƻǎǘ ōǳƴŠőƴŞ ƪǳƭǘǳǊȅ ƴŀ рл҈  
Ǿ ǇǌƝǘƻƳƴƻǎǘƛ ŀ ƴŜǇǌƝǘƻƳƴƻǎǘƛ  ȊłǌŜƴƝύ  
 
              EC50(-UV)     
 PIF =  -----------------         
              EC50(+UV) 
 
[łǘƪŀ ƧŜ ŦƻǘƻǘƻȄƛŎƪł: PIF ²   5 
tǊŀǾŘŠǇƻŘƻōƴŠ ŦƻǘƻǘƻȄƛŎƪł:  PIF ² 2 

 

Fototoxicita 3T3 NRU in vitro OECD TG 432 
+ UVA (5J) 

- UVA 



Åkmeny Salmonella typhimurium - mutace v genech, ƪǘŜǊŞ se 
ǇƻŘƝƭŜƧƝ na ǎȅƴǘŞȊŜ histidinu => ǾȅȌŀŘǳƧƝ ŜȄǘŜǊƴƝ zdroj histidinu 

Åsleduje se schopnost ǘŜǎǘƻǾŀƴŞ ƭłǘƪȅ ȊǇǻǎƻōƛǘ ǊŜǾŜǊȊƴƝ mutaci => 
Ǌǻǎǘ bakterie bez ŜȄǘŜǊƴƝƘƻ histidinu 

ÅŀƴǘƛƳƛƪǊƻōƛłƭƴƝ ƭłǘƪȅ nelze testovat 

 

Mutagenita AMES test OECD TG 471 

https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.researchgate.net/figure/Fig-1-A-flowchart-for-Ames-test-procedure_fig1_327562017&psig=AOvVaw1vNgQXlx_jySccGqKtlaE-&ust=1572821862493564
https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjhuP7M0czlAhVLblAKHcL5Aj0QjRx6BAgBEAQ&url=https://www.synbiosis.com/application-notes/ames-test/&psig=AOvVaw1vNgQXlx_jySccGqKtlaE-&ust=1572821862493564


ȊƪƻǳǑƪŀ AlFC ZnFC AgMMT AgNOS/NOS 

!ƪǳǘƴƝ toxicita 876 mg/kg 910,8 mg/kg 370,7 mg/kg 2247,7 mg/kg 

YƻȌƴƝ 
ŘǊłȌŘƛǾƻǎǘ 
EpiDerm 

ŘǊłȌŘƝ όŀǎ  ǎǳŎƘύ 
1% / 0,1% 
ƴŜŘǊłȌŘƝ 

ƴŜŘǊłȌŘƝ ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 

YƻȌƴƝ 
ŘǊłȌŘƛǾƻǎǘ 
(HPT) 

ƴŜŘǊłȌŘƝ ƴŜŘǊłȌŘƝ ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 

hőƴƝ ŘǊłȌŘƛǾƻǎǘ 
EpiOcular 

ŘǊłȌŘƝ ŘǊłȌŘƝ ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 
ƴŜŘǊłȌŘƝ 

hőƴƝ ŘǊłȌŘƛǾƻǎǘ 
HET-CAM 

ƴŜŘǊłȌŘƝ - ƴǳƭƻǾȇ iritant 
ƴǳƭƻǾȇ iritant 
ƴǳƭƻǾȇ iritant 

Absorpce ƪǻȌƝ nepenetruje nepenetruje nepenetruje 

Ag ƻƳŜȊŜƴŠ v 
epidermis a 

dermis 
v RF nebyl 
ŘŜǘŜƪƻǾłƴ 



ȊƪƻǳǑƪŀ AlFC ZnFC AgMMT AgNOS/NOS 

Mutagenita ƴŜƎŀǘƛǾƴƝ ƴŜƎŀǘƛǾƴƝ 
ƧŜ ƎŜƴƻǘƻȄƛŎƪȇ v 
konc. 100 ˃ g/ml 

ƴŜƎŀǘƛǾƴƝ  

9ƴŘƻƪǊƛƴƴƝ 
disrupce 

ƴŜƎŀǘƛǾƴƝ 

мΦ ƴŜƎŀǘƛǾƴƝ 
нΦ ǎƭŀōŠ ǇƻȊƛǘƛǾƴƝ 

3. ƴŜƎŀǘƛǾƴƝ 
пΦ ǎƭŀōŠ ǇƻȊƛǘƛǾƴƝ 

ƴŜƎŀǘƛǾƴƝ ƴŜƎŀǘƛǾƴƝ 

Sensibilizace ǇƻȊƛǘƛǾƴƝ ƴŜƎŀǘƛǾƴƝ 
ƴŜƎŀǘƛǾƴƝ Ǿ 

konc. 0,005 - 5 
g˃/ml 

ǇƻȊƛǘƛǾƴƝ  
250-500 ˃ g/ml 
15,3-62,5 ˃ g/ml 

Fototoxicita ŦƻǘƻǘƻȄƛŎƪȇ ŦƻǘƻǘƻȄƛŎƪȇ - - 

AMES test 

ǇƻȊƛǘƛǾƴƝ 
4 kmeny 
ƴŜƎŀǘƛǾƴƝΣ 1 
ƪƳŜƴ ǇƻȊƛǘƛǾƴƝ 

ƴŜƎŀǘƛǾƴƝ - - 
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