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Abstract

As part of the chemical screening and prioritization research program of the US EPA, the ToxCast .. _ . -
Controls Distribution of the Activities of the Comparison to Phase | Results

Phase Il chemicals were assessed using a vertebrate screen for developmental toxicity. Zebrafish .

embryos (Danio rerio) were exposed in 96-well plates from late-blastula stage (6hr post fertilization, Zeb rafl S h Devel opm ental Assa 260 Positive Chemicals (Run 3 years apart)

pf) through day 5pf (1-2 days post-hatch). All exposures were by immersion and renewed daily. The o _ ) Of 8 chemicals run in both Phases, all were similar
685 chemicals included food additives, consumer use product ingredients, pesticides, failed 40 pym Controls >96% normal (n_1668)

pharmaceuticals, and “green” plasticizers (http://epa.gov/ncct/toxcast/chemicals.html). Intra- and Sl cell Il mesh el EoM e oM 120 hr Ll Mean Terata score = 1.38 (+ 2.38)

well plate

inter-plate replicates were included for quality control. Developmental toxicity was initially assessed er‘;"s;'gs emﬁ‘rr;%'/jve” cvr:/:rt;; C‘LV:;Z; C‘LV:;Z; C‘LV:;Z; C‘LV:;Z; ssess ' Chemical Phase Il Phase |
using a single nominal concentration of 80 uM: positives and a selection of negatives were confirmed > b PRI > > > > > Mortality incidence rate in controls = 2.4Y% | . .
. EEN . . . . ) - Z. o) ncreasing Toxicity 0
by concentration-response determinations. On day 5pf, larvae were moved from exposure solution to 0.6%bleach  Chemical  (gaNGgecse Chemical - Chemical  Chemical  Chemical - 10% Hank's y ' RS- P
o P N D N
o’ QO 5’ N Q2

e bl Ilr,

) ) i o i treatment - treatment  treatment  treatment  treatment
a control solution without chemical, and on day 6pf were assessed for overt toxicity (i.e., death, non- R

hatching and dysmorphology; n=4 embryos per chemical). Dysmorphology was a combined score l Did-Not-Hatch incidence rate in controls = 0%
using both in-life observation and Brightfield, high-content image analysis. Overt toxicity was noted Plate Design ?i 1
with 46% of the chemicals tested, compared to 62% positive chemicals when the ToxCast Phase | i . Is the larvae aIive?J ﬁ
library, consisting of mostly pesticide active ingredients, was previously tested. As with the Phase | ! : . /

No

AC50= 3.6
Azoxystrobin

Terata Score (n=2)

library, the octanol-water partition coefficient (log,,,, ) of the Phase Il library chemicals was positively /@.......O..O Yes N—

lated with overt toxicity: th 18% positive chemicals with | <0; 41% positi 000000000000 iti - i
correlated with overt toxicity: there were positive chemicals with log,,,, positive 0000000 00" Positive Control: Chlorpyrlfos

chemicals with log,,, of 0 to 4; and 67% positive chemicals with a log,,,, >4. All chemicals positive at 000000000000 Record as “Dead”J Is the larvae hatched? J (run on 28% of the plates throughout 36 months)
the single concentration were further assessed for potency using a Dose-Response Study (8-point, 0000000000 @O || . (Terata = 40)

semi-log concentration curve: n=3 embryos per concentration). These data demonstrate the utility of 1001000100010 00]® / | ACsD o= 7 Rz .82
zebrafish in medium-throughput chemical testing programs for detection of adverse developmental - O0000000000O No ves PARAM — | el
outcomes. This abstract may not necessarily reflect official Agency policy. rOO00000000O0 |fu Record as “Did not hatch”J Perform basic malformation assessmentj 6 12 i 017 N N

Total_Terata_Seore
Q NT-85_Triclosan | TX011567
w 3_3?’ Bﬂe_nﬁ Triclosan | 3380-34-5 | Tiiclosan Ju acsos2
2

AL
_ T oem aresm Rzt AL =2 R
(Terata = 20) \ ° Range of LOEL (uM) & ¥ & & |

.-._.7— _— T . I AC50=2.7
el 4 LOEL =3.2 um . rielosan
Zebrafish imaging | = AC50 = 4.5 EM Log Kow as it relates to the number of

Positive Chemicals

Number of Chemicals

% |m acsos 11msn2
rar—

AC50=11.7

Terata Score (n=2)
A a4 30

Qrb Q\ 2 1 1 _Ia

,Q’ LQ‘

I Oryzalin
. I

o? o
be

Objective

Terata Score (n=2)

Terata Score

« Screen the ToxCast Phase Il chemicals using the zebrafish
developmental assay as part of the US EPA’'s chemical
prioritization research program.

Malformation Assessment

(Based on two forms of assessment)
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High repeatability with internal and positive
controls.

Consistent with previous findings, Log_kow
o affects number of positive chemicals.

O

Overall: Normal

inventories and included data-rich (green) and data-poor (blue) chemicals. Also Fins N replicates to determine reproducibility of findings

% of Positive Chemicals in each range

| Approximately 40% of the 685 chemicals

Swim Bladder Emax: 40 LEC: 28
Organ PARLAM VALUE LE PRAL

= lagACED 0.353 0113 8.848-12
L T 41 31.78 2.828—-30

Development «Automated image analysis of euthanized larvae
. . . B 12 1.44 0.4a7
Overall: | Abnormal placed in 1% agarose on their side w 118 o288 0000126 Log Kow
Fi . .
o -Several parameters taken including: e o o ® .

Cranial-facial
Position . Area LOEL - 26 HM
AC50=7.2 uM

Swim Bladder .
Organ Perimeter-to-area

40
TRI )
MPV Development . Length-width-ratio
32 5 Severely . Head'tall'd IStanCG
vi

A
E 90
26
130
—
| 83
HPV 2
Green Chemistry E 85 Overall: Abnormal . Spine length
Antimicrobials 91
210
21
&

AIR
GRAS
EDSP

IRIS

6

Terata Score

Acknowledgments

Fins f

Cranial-facial . Width
Consumer
Water

e Straightness - The authors would like to thank Donna Kronstadt, Ned Collins, Leslie Martin, Kim Howell and Crystal Walden
Swim Bladder '
Pesticidelnerts

- ; e . Convexity for oversight, maintenance, and upkeep of the zebrafish facility.
e I Development This project was supported in part by an appointment to the Research Participation Program at the National
PestioldeActives 1135 \ / Center for Computational Toxicology, U.S. Environmental Protection Agency, administered by the Oak Ridge

Donated Phafm;ﬁz“\js; 3202 _ Institute for Science and Education through an interagency agreement between the U.S. Department of
FDACFSAN |© Total Terata Score Assigned Cone [uM) Energy and EPA.

Total In vivo Positive if > Control Terata Mean+(3*SE)

Disclaimer: The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the U.S. EPA

www.epa.gov/research Innoyvative Research for'a Sustarnapie kuture




