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Reducing variability of toxicity data:

Novel developmental toxicity assay with Zebrafish embryos (DTZ)
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ABSTRACT

Reducing variability of resulls is a main issue when developing and validating a new toxicily lest.
ZF BIOLABS has developed and standardized a protocol 1o delect developmental toxicity of
compounds based on the use of Zebrafish embryos (DTZ Test) and one of the objectives has
been lo increase Ihe les! method reliability (int bul witheut

the complexity and the overall cos! of the fest.

Different issues have been introduced in the DTZ prolocel in order lo minimize {he variability of
the results oblained when tesling the leratogenicity of chemical compounds. Slandardized
maintenance condilions for zebrafish breeders, innovative technology for controlled emibryo
production, strict quality conlrol of eggs and embryos used for the lest are some of the aspects
that have been oplimized and slandardized in the DTZ test. Moreover, a well defined, described
and Allas of Abr of Zebrafish has been ped in order to
provide specific morphological endpoints 1o assess the leratogenicity of the lested compound.

The Intra-laboratory repealabllity using the DTZ protocel has been analyzed wilh five teralogenic
compounds. The coefficient of varialion (CV) of LCS0 (concentration that is expecied to be lethal
to 50% of the embryos al 48 hpf) and Teratogenic Index (ratio of LCS0 and ECS0 which is the
conceniration of the compound that can be expected 1o cause 50% malformation of the embryos
al 48 hpf) has been 11,1% and 15.7% for urethane: 16.0% and 7 6% for methylmercuric chloride;
19,5% and 16,1 % for 5-fluorouracil; 22,2% and 26,0% for aspirin and 25.3% and 7,1% for
caffeine. These dala on Inira-laboratory repeatabillty are compared wilh other in wifro
developmental loxicity test (FETAX, EST, elc.).

Results oblained with the DTZ show good resulls pared with other d Teadeity
tesls and thus can be used as a valid and reliable test fo asses teralogenicity of chemical
with a y ratio thal is for this type of toxicity tests.

Keywords: loxicity, variability, Zebrafish, teratogens,

P

INTRODUCTION

The zebrafish embryo was originally used to study the genetics of devalopment dus to its ransparency, quick

embryonic devalopment, esy collection Inhigh numbers and similarity with human development (Page. 1900
» pebrafish ¥ Aes @ compiete, developing verbrate orgamism, and it alows [eEting

¥ not onky in this context of celular luncbon, but also 8l the level of organ and organmism

romcity (Hil &f 4/, 2005). Moreover the anatomic and genomic simeanty wath humans (20% genetic homokogy],

foresee Lasts predictabilty for human toxdcity (Carrol & Fitzgarakd, 2003)

ANl these charactenstics make the Zebrafich especially sutabls for the assessment of developmental toxoty
and heghly prone to yield addisonal information to the cell.based assays. Humans and fishes share many
devalopmental pathways, organ systems and physsological mechanisms, making conclusions rekvant to
human beolgy (Crolbuss Weissenbach, 2005). The Zelrafish embryo has akeady been used in the
assessment of developmantal toxcty, a5 can be ascenaned with nearly 300 pubkcations covering this topec
and recently has ganed InMerest In e phamaceutical mdusty as @ promesing model for e Bale
discovanglearly prachnecal todcclogical studios {Pamg. 2005, Rubenstan, 2006)

OBJECTIVES

Reducing vanabibty of results is an imporant issue when developing orfand validating 8 new toxcity test
{EdieriRirich, 2003) IF Blolabg has developed and standardzed a protocol to detect developmental toxicity

{teratogemscity} of water solible chemical compounds based on the use of zebrafish embryos DTZ Test
{Rodngusz o &, 2006)

The mamn objective of this work has been to deveiop an appropriate protocal and new standard operating
proceduras (o reduce the intra-laboratory varstsity of the data obtained using e ZF Biclabs DTZ st but
withoutincreasing the numibser of zabrafish embryos needed and'or the compleaty of the test

W have analyzed d#erent beological & technological vanables in onder to reduce the vanability of the results
cbtaned using the DTZ protocol Maim focus hes been seton
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To evaluats the potenbal teratogenity of a compound IF Biolabs’ OTZ method analyzes 23 endpoints that hawve
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METHODS

RESULTS

Atles of Abnormalities of Zebrafish:

IF Biolabs has developed an "Atlas of Developmental Abnommabties of the Zebrafish Embryo” based on our
own expetimental work with teratogen compounds and extensive bibliographic support ateady avai lable

The DT Alias is & bassc ol [0 provide dotailed mformation on matermations, funcional @
lethality critena 10 be used in the test and therefore preventing vanabedly among the evalual
prowides a full protoocd to mamtenance, [eedlrg embryo produchon and selection, data saledion and statistcal
analysis, covenng all processes in the DTZ test

Results obtained using the improved OTZ protocol with the S tested compounds 15 shown in the foliowing tabl
Tatle [I: Fesubs sitained sing the meraved OTZ potocal
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DISCUSSION

The variabilty data obtained compare rstraDe with variability from other embryotowsc tests: mean coefficent
of vanation of 40.50% (range 13-195%) have been obtaned for the MOS0 vaue (the S0% inhibsory
concantration) of chémi cals bo embryonic stem cels and ibroblasts used in Embryonic Stem Cell Test (Eremer,
2004), CVs of maone than40% for LCSD ar-" Tl o catfaing using the FETAX mathod (Fod af

Mawirthikess we bl thal the present vansbilty could be reduced in iforon wiys

+  Uss of an aktematve mathod to the Probit Method for estmating the LCS0 and the ECS0 (ie. the
Trimmed Speaman Karber Mathod)

+  Mathemabcal modeling of the test and use of the Monte Carle method to try 1o define the opSmum
number of embryos to be used inthe test

. Furthar smprovemant of the 2ebrafish embryo producton tachnology

= Further refning of the OTZ protoeco

DTZ cin be used a5 & vald and rekable b
rabo that is acceptable for this type of bodcity

5505 teratogenicty of chemical compounds wath & variatility
15
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