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BEEEM Bright field images of control (A, C), reti-
noic acid (B) or valproic acid (D) treated
zebrafish larva. Arrow heads indicate
kinked notochord or tail (B), and rhexis of
notochord (D).
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1L ENE Scoring points of teratogenic screening
assay using zebrafish larva

Organs Parameters
Heart Heartbeat, size or chamber anomalies
Facial Shape Eyes, otic vesicle or lower jaw anomalies

Body Shape Notochord or tail anomalies

Blood Circulation Facial or abdominal edema, and blood
circular anomalies

B [1] Teratogenic compound

30 F M Non-teratogenic compound
25
20

15

10 |

Number of compounds

w

1~10 10~20 20~

Morphological Score

B Morphological score of teratogenic or
non-teratogenic compounds

WHEHERIZEBW A SN2 T 7 AT A Z &
a8 X 1729 (Fig. 2) .

2. EEFHRM
Y7774y OMEf CERTHE) ZH0. 20
frfm A R & U b A O EA R EE A R i 5 &
DTH %Y, FTVIDIZZOEEFRBENHON TS
RYFLVF TV = (PTZ) % WY 2
DEGEEMHERL 2L Z A, PTZRAET T T 4 v a

Control

Pentylenetetrazole,
2000 pM

1500 r M Low speed

B Medium speed

1000 | B High speed

500

Relative distance (%)

0

0 125 250 500 1000

Concentration (uM)

B Effects of pentylenetetrazole on
movement distance at low (<bmm/sec.),
medium (5-20mm/sec.) or high speed
(>20mm/sec.) (Mean+SD)

D el vk & X5 Z LB L 72 (Fig. 8, 4).
DAZ I FLEIYIC 35 0F B HEH FERE 2 RN D (LA W i
EHOTEFEHER DN 7= 3 YV efro72 & 25,
ZOBMEEICHR ORI S 5 & OO, Ykl R
ZTHMHE S N7 3 e OREFA R L2 H T 5
LEmTod ., EEROTHEL69%E REFTH 5729,

3. DEM

X777 4 v E&%3HE) V. La
WD B OV DB AN DR A MG 5 L 41,
HERENNTA X —V V7 Ehilih 5 DEN
WER R &SI U, (LAY OOAIFHREN O B2 % FH
T58LDTH5 (Fig. 579, v b & ELIHFLEMIC
B 50BN OB RIS T LA %
W THE 217 -7z & 2 5. Astemizole® T 5h
BLIHFLE TOQTHEE R TP (Torsades de pointes)
IZB#E L 725 71 v 2 (Fig. 6). & 51ZVerapamilZ
TR b N2 WHFRREIS T (Table 2). WiFLEI T
5N TN D LIEREN OB 2 REAS ) & 50l

BEEEN Typical trace patterns of larval zebrafish treated with pentylenetetrazole.
Green or red lines exhibit medium (5-20mm/sec.) or high speed (>20mm/sec.) movements, respectively.
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A) Whole image of
cardiac ventricle Short axis

Time

Long axis C——)
| Time

(B) Whole image of
cardiac ventricle Short axis

BEEEE Typical cardiac imaging of larval zebrafish using fluorescence probes of control zebrafish (A) and zebraf-

ish which has drug induced arrhythmia (B)

1L Summary of cardiac toxicity observed in zebrafish

Zebrafish Clinical adverse effects
Drugs Class - —
Contractility Beat Rate Contractility Beat Rate Adverse QT
Flecainide Na channel blocker ! ! ! — QT prolong
Mexiletine Na channel blocker - — -
Amiodarone K channel blocker — | (H:block) — l QT prolong
Verapamil Ca channel blocker l l l l
Diltiazem Ca channel blocker l ! ! !
Nifedipine Ca channel blocker l ! ! !
Terfenadine Hi receptor antagonist 1 AV block - QT prolong/TdP
Astemizole Hi1 receptor antagonist - AV block l - QT prolong/TdP
Fexofenadine Hi receptor antagonist — e —
Isoproterenol Beta stimulant T 1 ) 1
Propranolol Beta blocker l ! I !
Blank: There is no available information.
150 ¢ M Atrium
" Ventricle FIBEFLEYME LTOETS T4 w10
)15
7] L N _ s N N
g w0 KT 5T 4 oY 2 NOBIET AT A O A% 5
g &l ) — — N
= ThsIehb, FrEDNEA - AR RICHOLE
S~
g ol HEABH S E2Z ik, s TEC 28l
) S ) - N
B4 T4 X =VERCTHHIL/EET 2L
TREL Z A 5N 59, X562, Wi, Budizz oFH
0 LAY > Ty 5 CRISPR/Cas9RTALENZ D ¥/ 4
Vehicle 0.1 0.3 1

BEEEN  Effects of Astemizole on cardiac beat rate
in zebrafish larva (Mean+SD)

ﬁiiﬂjﬁﬂ [/f:o

HH A ¥ T 57 4 v Y 2 2BH LIRS X
B Zh6 7 ARSER % O CREOE DB T
BRES ) 9o A VvTHEZEICKD, WBHERE A =
2 L DTRALBIAGHEF T 2wl & & 0 SRS K
WTEBEFTLROBAEENSHBEL T ED
LEbhs,
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