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ABSTRACT

‘When testing the teralogenicity of chemical compounds, it is sometimes difficult to distinguish
belween weak and non teralogen compounds. This can lead fo false negatives, reducing the
reliability of the fest. Thus, seeking the combinalion of endpoints which correcily separate weak
from non teratogens is important in order 1o predict developmerial toxicity of mew drug
candidales (Chapin R.E. of al 2006).

Preliminary results wilh ihe Zebrafish Embrye Developmental Toxicity Test (DTZ) developed by
ZF EBlolabs have shown good resulls in differentiating between non and weak leratogens. DTZ
prolacol defines as strong feratogen those compounds with Teralogenic Index (TI) grealer than
1.5, while TI data between 1 and 1.5 defines weak leratogen. Tl dala below 1 or indelerminated
defines non teratogen compounds. Based on T dala obtained in our faciliies, our endpaint
appear lo be approprialed to differentiate compaunds as in
previous developmenial loxicity lest such as the Embryonic Stem Cell Test.

A batlery of & compounds was selecled for ihe study: Asplrin, Caffein, Diphenhydramine,
Saccharin, Cupric sulphate and Acetone, for which we had data on their teratogenicity either form
scientific references or in house research work.

Complete results of weak and non teralogen compounds uslng lm DTZ pretocol will be
presented. Applicability of the DTZ test for d to betwaen
nen teratogen and will be
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INTRODUCTION

The zebrafish embryo was originally used to study the genetics of devalopment dus to s ransparency, quick
SDNONIC dEvelopment, @asy Colection in high numbers and simikarity with human developmant (Page. 1990)
i fact the zebrafish embryo constiies a compiete, dewloping vertebrate orgamsm, and it alows Lesting
predictabiity for towcity not anky in the context of cellular funcBon, bt also at the leved of ongan and orgamsm
tomcity (Hill D' &l 2005) aver the anatomic and genomic similanty with humans, 30% genetic homolb gy,
y for human toxicty {Carred PM and Fitzgerald K 2003)

Al thase charactenstics make the Zebrafish especally suable for the assessment of developmental toxicty
nal information 1o the cel-based asssys. Humans and shes shane manmy
pastways, organ systems and physiciogical mechanisms, makng conclusions relevant to
Crolbus RH, & Wassenbach J. 2005) The Zebtraksh embryo has aready been used in the
assossment of developmental todoly, a5 can be ascenaned with nearly 300 pubkcations covering this topec,
and recantly has ganed iMerest in Me phamaceutical mdusty 8s @ promising model for e kte
discovenglearly prachnecal todcological studies {Pamg. 2005, Rubensten A L 2006)

OBJECTIVES

Whan tesing the teratogenicty of chemical compounds, it is dfficul to disinguish between weak and non
reratogen compounds. This can lead to false negabives. reducing the rekability of the test. Thus, seaking the
combination of endpoints which comectly separates weak from non tersiogens is important in order to predict
devalopmental toxcity of new dsg candidates

We have evalugted i he Zebrafish Emnrw Developmental Toxicity Test (DTZ) developed by ZF Biolabs
{Rodnguez &! &, 2008) is a reliable test for differentiating between non and weak with a good reproducibilty
and reatelity among dferant raphcates

DTZ has been designed, developed and validsted in houss as a reliable akernatve method to evaluste the
polental “erelo:u'newls towcity to humans of chemical compounds, follewing ECVAM (Worth AP & Balls M
200), M {MH Pubkcation Mo, 03.4508) and QCDE (OECD 19%) recommendations to develop and
Valdalp now & ateresve methods. OTZ hes been doveloped wilh the aim of increas ng reproducibility and
roliababty 85 well a5 decfedsng vanabdty among rephcatas as much as possible

METHODS

The DTZ piotocol use
deveiopmental toocily test
standandge @5 much as possibie all
maintenance condiions for ze
embryos and rephcates, all o
morpho b greal andpoents 1o be &

awers all aspects (biclogical,

owcological and statisscal) concerning the
embryos. This protocol includes specific procedures i order o
e work and strict quality conrol megsures such as standardized
rafish breeders, controlled embryo production, quality control of spawns,
a standardae in ¢-| Agas of Abnormalities of Zebrafish, inchding all the
550 dunng the

Compounds seletted for this study were
= Asprn (CAS 50-73-2
= Caflein (CAS 58.08-
- [)rh..nnvdra'w

he capacity of $e OTZ test to disciminate befween non and weak teratogens, a sma

of B compounds was tasted. Aspirin, Catfain and Diphenhydramine wera classified a5 weak
EST test vakdabon programme nschow, 2002) and Saccharin as non teratogen also
Cupnc Sufate and Acetons wers selected for being clear non teratogen compounds in
SeaIch work

ing te EST [
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rabon and repicate
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Lecturss of the plates are obtained using 8 oplical microscope and all endpoints arg 8555 " Thase

al charactenisbics of the
tabiles below)

endpoints are qualtabve aspects (presenceinon presence)
embryo and one quantiative data embryo growsh at 72 hour
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Frour ditferent bactures of the plates are camed cut dunng the est

. AL4 hpf for the Ind tier quaky control of the embryos
= AL M hpf to assess the qualy of Me repkcates

AL 48 hpt is the mal urg of the 195t whare the 15
genc In
ur Lt can oo

s & 255essed and results used

owda further data on grows and embne develbpment

Results of the testare expwessed as

= ECS0wiich is the concentrasion of the compound that can be expected to cause 50% malformation of

the Bmbryos s
= LC50 o trabon that s expectsd to be Iemalt\ 5
«  Teratogenic Index rato of LCS0 and EC

% of the embryos at 48 hpf

A1 least 3 vald replcates should to be used to calculate thess values, and must be based on the following
selection critaria

+ % of maformabons and % of mortality in the contred group cannot be over 10% in both cases
+  The number of wiabls smbryos has to be at least 10 for each concentration and 20 for the control
= Analysis capacity of the PROBIT 2.1 programme, used fo calculate ECS0 and LCS0 (USERA 1993)

DTZ protocol defines as sirong teratogen those Compound
betean 1 and 1.5 dodn
COMPoUnds.

a

b5 wath Teratogenmc Index (TI) over 15 whis Ti da
wirakigoubil teratogens. T1data balow 1.0 of indeterminglo delines non b

RESULTS AND DISCUSSION

LCS0 and ECS0 (81 48 hof) were estmated fobovang the DTZ peotocol for the tested compounds and the T)
calculated
Results obtained for the & compounds tested for thes study are shown in the table bellow
Compound  Teratogen Index (T) DTE Status (=TT
affeine Stang Teratogen

Diphenhydraming ‘Strang Teratogen

#s plrin Wk Doubthul Teratogen

Saceharin Deoubtiul

Cupric Sulphate Hon Terstogen

Hon Terstogen

[ITye—
DTZ protocs|is a et of chismecal comp 85 1L claly (dantifs
those compounds that are no teratogen from those that produce clear and precise malformations in aebraf
emibryos (strong teratogens) and those for which the effect is not clear or strang enough to be abl to cla:
tharn as ogens (weak of doubthul teratogens)

With the preliminary data obtained with the § compounds tested we are not able to assure the capaciy of the
OTZ o chea

differanyats betwaen weak and doubtful teratogens. Thess rasults can be pamally explanad by
¢ sessing teratogenic effects is a complex task as many biokbgical processes take place and there
58 ~sa'r.= &l bty Datwesn difarent spacies

As an example, compounds such as aspinn which with our test have been classified as weakidoubthy
teratogen hawe shown different eftect in different organisms: Aspin is not teratogenic in rabbits as opposed to
rats (Cappon, 2003). CaMeine which is strong teratogen usang DTZ, has ckary shown teratogerse effects in
rodents and Xenopus but traditionally has not considered teratogen for humans (Mehbg et al. 1984), athough
recently epidemiology studies | Bech el ai, 2005) have reponed different conchusion

DTZ test, gained through an intensive ew uabon of the zetrafish embryo during al its
@ast astabish that a compound is @ wiak of doubiul taratogen and is not classifed a5 non

e |fa 9[‘ negativa), can ako be contiderad of chear val L-\ in order o anbopate possbie affects of the
tested compound whn uSing mammakan modads

In order to increase our knowledge on His complex. but
pertormed in different directions. Aspects such as the capacil
of the ke compounds Including the influgnce of the choron permeabiley, the influance of the activation
due to the zebrafish metaboic enzymes, comparative studies between different species, etc. need further
research, The s of embryo microinsction to study non water solible compound of improved data analysis

5 10 Dottar anabyzd this compl QcAl PIOCRSSEs Of embryo divalopment, can aiso b of graal hislp 1o
understand the process of e d improve the rekabiiity of the DTZ test

'y important topic. more ressarch should be
of the zebrafish embnyo to beoconcentrate most
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