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INTRODUCTION

RESULTS

Table 1: Summary results.

NOEL (uM)

POSITIVE CONTROLS

EC50 (uM)
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TI

COMPOUND NAME |cas numeer| " 2 [E il ) 4 dpf 2 dpf adpf  2dpf 4dpf ° 2ssification
OBJECTIVE . . . . . . Acitretin 55079-83-9 | 6.1 |0,0003]0,0001 (Inoté?rggtfd) (Ir?té(r)rgp?tfd) >0.100 (Iﬁé?rgrifd) >111.1{ 21.00 | Teratogenic
The new ICH S5 (R3) guideline on reproductive toxicology that applies to all pharmaceuticals for Aspirin so7s2 | 12 | 2000 | 2000 |
Validation of zebrafish which reproductive and/or developmental toxicity studies are appropriate, proposes the use of Bosentan | 147536-97-8| 3.8 [ 700 | s | ST S0 | 22000 | il 5.11 | Teratogenic o
° ° ° ° ° ° ° ° Q [ ] [ ]
alternative testing assays as part of an integrated testing strategy to minimize the use of animals. Busulfan 55-98-1 | 05 | 500 | 200 [ <O9F f 5280 5| =2000 | 200, [#1:87| 300 [ Teratogenic S Acitretin
embryotoxicity test (ZET) as The guide does not recommend specific assays, but provides a Reference Compound List that Carbamazepine | 208464 | 25 | 300 | 100 |, 6087 | 2293 | 500 <5916 2.58 | Teratogenic
] ] contains 29 compounds that have been shown to induce specific malformation or embryo-fetal Cisplatin | 15663271 | NR | 100 | 2 | 3209 | 316 f 5492 | 1578 |41 | 4904 Teratogenic
pOtent|al alternat“[e for . . o ) . (Very wide) (2.(::36t;35.71) (0 to +infinity) | (114.8 t0 217.0)
lethality plus 3 negative compounds that can be used to support the qualification of an alternative Cyclophosphamide | 50180 | 06 | 400 | 400 [, 8980 | guose | 14381 | 2731 01 554 | Teratogenic
developmental toxicity assay. Cyarablne  oond | s et 155 I - e
Dabrafenib 1195765-45-71 4,8 2 4 (5_55'3351) (3.9?';?05) >30.00 (35.61 to >4.36| 8.86 | Teratogenic .
. A Q0) ')'
evaluation Our research focused on the predictivity of the zebrafish developmental toxicity assay. Dasatinih  |302062-49-8| 36 | 1 | 003 | iy |osrwoors| 7100 | userwamen [210-12)403.7 | Teratogenic 5 | Busulfan
Zebrafish embryo model is highly popular in toxicology and provides an ethically acceptable small- Fluconazol | 86386-73-4 | 04 [10000| 7000 |, 1000 1100000 | 220000 | (ZUUG | >127| 234 | Teratogenic T
scale analysis system with the complexity of a complete organism. This model enables continuous 5-Fluorouracil | 51-21-8 | -09 | 30000 | 5000 | ,p1cC sy | saos i aoasy | 50000 | >50000  [>1.03|>5.38| Teratogenic 5 -
developmental monitoring and has been widely used for the generation of relevant answers on Hydroxyurea | 12707-1 | -18 |20000 | 5000 |, 29333 | 7355 | S4T6s | 48759 | 187 | 663 | Teratogenic
mammalian developmental hazard. Our goal is to further validate this model for its regulatory use brutinib  |o3ese3oe1| 36 | & | 2 | (%22 | 267 | 2268 | 815 |46 305 | Teratogenic DMSO 10000 pM 20000 pM
by testing the 32 (29 + 3) compounds indicated in the new ICH S5 guideline. To determine the buprofen | 1ses7z71 | 35 | 40 | 20 |01 [ e |osane a3 ol [ rerogen - r'{\'i
teratogenic risk of these chemicals, the presence of morphological alterations was analyzed at two matiniy [152459955[ 35 o0 | yg | ears | sios | oeaa | 2901 o0l 07 | reratogenc «“ ‘ - :
different stages and a Teratogenic Index (Tl) was established as the ratio between LC50 and EC50. sotretinoin (13s-| 7o 405 | 63 | oo1s | ooos [, 0047 | 0003 | ygg | 0346 oy ag a0 verstogen T Y = Fluconazole
Methotrexate 59-05-2 -1,8 300 40 (Vfril\-/\;ile) (79'583149%22) (895233'9274.3) (43917t§.5808.3) 2,90 | 5.40 | Teratogenic q
Results presented in this poster correspond to the first replicate of a total of three replicates that pazopanib |assrsiszs| 31 | oo | on | 23 | 03 | T o [vier]ass) rersogenic
are been conducted to study the reproducibility of the assay. Evaluation of the the internal pmenvoin [0 | s |0 | oo o OMSO 15000 kM 50000 uM
concentration of these chemicals in zebrafish embryos to compare results obtained in this model Pomalidomide | 19171198 | 0,2 | 200 | >150 e rii
with the mammalian exposures provided in the guide, will be performed too. This would allow to Ribavirin | 36791-045 | 1.8 | 20000 | 5000 |,1,3 5 hcrsr) | rs0nwanoaoy | Z50000 | >50000 | >1L.71)>5.77 | Teratogenic
determine the ability of this assay to predict mammalian embryotoxic exposure. Tacrolimus  104987-11:3| 27 [ 03 | 003 | (o2 oy | posswonss | 75000 | enwse | 3827|5715 Teratogenic 5 5_Fluorouracil
Thalidomide 50-35-1 0,3 | >600 | >600 Uncertain <
Topiramate 97240-79-4 [ 08 [ 100 | 20 | 130 (.nfe?rﬁe o | 75000 | 200 |P1567 9.84 | Teratogenic
Treti':f’i".(a“'f:;"s' 302794 | 63 |00005|00002| Gomerm | (o00d0s gl oo | 71,83 |21.00 Teratogenic
reunoic aci 0.00081) 0.00051) ey wide 0.0109)
METHODS rrimethadione | 121480 | 03 |10000 | 000 | 24659 [ ems | arsoo | asza0 100y | Sermtogent 20000 uM
Sodium valproate | 1069-66-5 3.4 400 100 (5892613'737.2) (139_%“108'1959_1) (Inégulp?ed) (Velr}%v?de) 3,03 | 6.82 | Teratogenic e . :I ol
Vismodegib 879085-55-9 - - - - Uncertain L
NEGATIVE CONTROLS XLogP3 NOEL (uM) EC50 (uM) LC50 (uM) Tl Classificati a . ° o o
Deve[opmenta[ toxicity assay: COMPOUND NAME [As NUMBER 2 "ol 4 dpf 2 dpf adpf  2dpf adpf oolneaton % Rivabirin
Dyh(;:::izl:r;i 4o | 83881521 17 | 2000 | 2000 Not toxic I c |
. . e . . . . e e Saxagliptin 361442-04-8 0.7 ]>20000/>20000 Not toxic
1. Dose Range Finding (DRF): 4-5 hours post fertilization (hpf) embryos (10 embryos per experimental condition) were initially treated Vildagliptin__| 274901-16-5] 0.9 _|>20000(>20000 Not toxic

with a wide range of concentrations (from 0.1 to 1000 uM for compounds with LogP > 1 or from 1 to 10000 uM for compounds with
LogP < 1) to determine the relevant concentrations for developmental toxicity assessment.

Identity (including CAS number) and XLogP3 values for the 32 compounds of the ICH S5 (R3) guideline, plus
results obtained including NOAEL (Non-Observable Adverse Effects Level), EC50, LC50, Tl values (both at 2 and
4 dpf), and final classification are shown in this table. Numbers between brackets indicate the 95% confidence

) .. i .. . intervals, if intervals were very wide (data do not unambiguously define the parameters) or if fitting was
2. Evaluation of developmental toxicity: embryos from the same stage (15 embryos per experimental condition) were treated with 8 interrupted. i ( BUOHSY P ) 5

concentrations per compound selected based on the previous DRF experiment. Detailed analysis of embryo morphology and * Green: correctly classified

lethality was performed at 2 and 4 dpf. EC50 (Half Maximal Effective Concentration) and LC50 (Lethal Concentration 50) were * Orange: no conclusive results (solubility or pH limitation)
calculated with the percentage of affected and dead embryos applying a nonlinear regression test (sigmoidal dose-response * Red:not correctly classified

curve). A teratogenic Index (TI) was estimated as the ratio between LC50/EC50 and compounds were classified as follow:

Figure 1. Examples of some of the toxicity manifestations displayed by 4 dpf embryos
exposed to the indicated compounds at the specified concentrations. a: craniofacial
malformations; b: trunk alterations; c: pericardial edema.

CONCLUSIONS
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» The 32 reference compounds indicated by the new ICH S5 (R3) guideline have been already assayed in the zebrafish developmental toxicity test: i) 23 out of the 29
positive compounds evaluated were correctly classified with this assay. For compounds not properly identified, results obtained for Aspirin and Cytarabine were
conclusive. The number of concentrations that could be assayed for the other 4 compounds was restricted due to their limited solubility in embryo medium. ii) all
negative compounds were correctly identified.

SENSITIVITY=80% SPECIFICITY=100%

» Compounds with a TI>2: Likely teratogenic
» Compounds with a TI<2: Toxic but likely teratogenic
» Compounds that did not induce any toxicity manifestation: Not toxic

ACCURACY=88%

) .. . T
» Concentrations evaluated limited by compound precipitation or due to reatment Analysis
significant change of embryo medium pH: Uncertain “f«%ﬁf%*' (morphology, lethality) FUTURE EXPERIMENTS:

These promising results are been further confirmed by increasing the number of replicates for reproducibility estimation.
* Internal concentration of these chemicals in zebrafish embryos will be also analyzed to compare results with mammalian exposures.
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