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[ Abstract]  Since the publication of special reviews and commentaries on zebrafish ( Danio rerio) in Science,
Nature, and other journals in 1994, and completion of the whole genome sequencing of wild type ( AB strain) zebrafish in
2009, the zebrafish has become a well-recognized new model organism. The remarkable advantages of zebrafish in the
research and assessment of developmental toxicity and teratogenicity includes its transparency, high throughput, and rapid,
high-efficiency, and low-cost screening. Zebrafish have been extensively used to screen the active components of traditional
Chinese medicine for toxicological and pharmaceutical investigations, as well as for large-scale new drug screening of small
molecule compounds. With the implementation of the "3R principle ( Reduction,Replacement,Refinement)" , the zebrafish
has been proposed as an alternative animal model for developmental toxicity and teratogenicity tests. The recent progress of
developmental toxicity and teratogenicity assessments in zebrafish is reviewed in this report.
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Table 1 Comparison of embryonic development

periods among zebrafish, rat and human

RE Y RN SRR A(R)
Development periods Zebrafish (h)  Rat (d)  Human (d)
i 2
SRBLA 0 1 ~2 1~5
Cleavage stage
_4 H
82 0.75 - 4
8-cell stage
JE%JJJ] 5.25 ~ 10 6 ~38 2 ~4
Gastrula stage
IR 2RI B
.. . 9 8 22
Initial neuroembryogenesis
e o
Hw%ﬁi . 30 10 5~9
Ventricularogenesis
LB
Cardiac lobe formation 2 8 16
D)
Heart beat 30 8 2
R 24 ~ 48 8 ~ 14 4-8
Organogenesis
i
FLIH] 2 A= 2 g ”

Craniofacial development

2 WMSEAXESHERNIMEFTAR
5

2010 4E, Brannen 25" | FIBE S (ARG AT 31
Tl B8 60 x4 P iy 2L 3 0 R i S0/ R B AL A 0 1Y
OmrE IESCEE S S L sh MR N & B s S E
WEPEPEA 1 — E e Ky 87%, R —4E, rh Bl 307 1) Jé
( AstraZeneca ) 723k ) 4 A~ 556 2 8] ) BE 5 £a
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Table 2 Summary of developmental toxicity study reports in zebrafish

N . . , Ab PR [ - . T A A Y%
e K ST T S i A ik
Time Laboratory Zebrafish Lines posUte Evaluation Index P ¥ Notes
Period Test compounds
SCESTATTE T A S g A
2011 OECD — 0 hpf LCso —/7 el ‘
4 dpf Experiments were
evaluated in 7 laboratories
SLEGPATTE 4 D50 =
0 hpf- T T
X — LC —
201 OECD 4 dpf 50 /13 Experiments were
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LOAEL NOABL SR TATIE 4 L%
oy 5y 1) e 25 5 Al 6 hpf- > . thikfy
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Table 3 Evaluation indicators of developmental

toxicity and teratogenicity

eIy SR
Indicator Parameter

o B/ R MRS OEEATE
Heart Atria or ventricles loss, abnormal blood flow, arrhythmia
WAEER BRI WA K i
Circulation  Lack of systemic circulation, slowing down, thrombus
K DAL BRI, S ABUBRK i B ALK i
Edema Pericardial hydrops, body hydrops, cerebral hydrops
Il HR s JFFAE | f 3 a0
Hemorrhage Brain, liver or bowel bleeding
g W A 1
Head Malformation, degeneration
i ARSI | (R ULE S
Eye Abnormal size, malformation, hyperpigmentation
T AR BRI
Mandible Shorteror malformation
sk T

Smaller or absent

BRI RN R R VE (A O AE )

Pectoral fins

EZF Absent or abnormal size, degeneration
Liver .
(dark brown, opaque tissue)
. B, JO RS B, T, AR
JoiE

. Absent, no or oversized lumen,
Intestinal tract .
does not extend to anal pore, degeneration

JULEA LA SR EETRL
Trunk muscle Muscle texture disordered or irregular
Tail Shorter, curved, fins shrivel

RORIHORTW

Significantly higher or lower amount of

TR ERAE

Body pi tati
Gy pigmentation melanin or yellow pigment

N
Bahne )
Swimming performance

T fih S %

No needle contact reaction
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