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Teratogenic phenotypes induced in Xenopus tropicalis embryos

by all-trans retinoic acid

CAO Qing-zhen, QIAN Li-juan, ZHANG Xiao-li, YUAN Jing,
LIU Jun-qi. SHI Hua-hong
(Shanghai Key Laboratory of Urbanization Processes and Ecological Restoration ,

Department of Environment Science s, East China Normal University , Shanghai 200062, China)

Abstract; In this study, Xenopus tropicalis embryos were exposed to a known teratoen, all-
trans retinoic acid (RA), for 24, 36 and 48 h. Exposure to 2, 10 and 50 pg » L' RA showed no
effects on the survival rate of embryos, but it significantly inhibited the growth and development
of embryos. RA also led to malformations in all embryos., which suggests that RA is a strong
teratogen, and X. tropicalis is very sensitive to RA. The most characteristic malformations
were small brains, less pigmentation in eyes, pericardial edema and bent tails. After 24, 36 and

48 h of exposure, the brain teratogenic index and eye teratogenic index were significantly in-
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creased in the treatment groups, and these effects showed a good concentration-effect but not
time-effect relation. The tail teratogenic index was higher in embryos after 48 h of exposure than
that after 24 h of exposure. The comparisons of teratogenic phenotypes induced by RA and tribu-
tyltin indicate that RA is a good reference for revealing the mechanisms of tributyltin-mediated
teratogenicity. Our results also suggest that FETAX might be modified as an assay to study the
mechanisms of contaminants in future.
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Tab.1 The degree of malformations in brains, eyes and tails of Xenopus tropicalis embryos
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Fig. 1 Teratogenic effects of all-trans retinoic acid (RA) on Xenopus tropicalis embryo after 24 h of exposure
Er A 0.05% M EA.B 2 g LT RACHID 10 pg+ L' RALERMIF 50 pg+ L-TRA,  #5R =0.5 mm;
AE IRIEWIE.AB  W¥EIE.b .BT REZ#.c REIF.c R, UV IEIHE A% S

TE T A W T 2SR e, Sk 30 HRE GG R 2 08 1) W T 0 5 e 305 3 5 % % 2L v 3 2 35 A0 1) W
REALER IR B 10000 S T IX 3 25 Uk BE 20 v 2% A B AL 1 W T A B2 L OR T WO 48 B0k HE 17 8
. %S BEZH il e JE 45 B (BTD . HRIBFIE 45 B CETD R SR R 45 B CTTD 23 5124 1.10,0. 29
M10.18.2 pg « L' FEE4 BTI(1.50) ,ETIC1. 86) A1 TTICL. 15){E B & T+ 510 #1 50 pg -
L' B @A BTIC2. 76 F1 2. 98) F ETI(1. 86 £ 2. 87){H ¥k — & Fh & . i TTIC1. 36 Fi
1.22) 5 2 pg « L7 AHIEE (LA 2).

36 hJ . OE R IR R R SRR 6 R BE U] I R AR R K T R T O (LA
3A). X IRAIA L. e AR B 4 /D IR R D MEE Sl FH g (WK
3B-F). Xt B2 & Wi A8 B8 T 0. 2.2 pg » L' 41 BTI(1. 54) , ETI(1. 50) fl TTI
(1. 88 ME B B T 5 10 1 50 pg « L' BR g8 4R 9 BTT(2. 29 FI 2. 97) F1 ETI(2. 38 Fi
2. 9 E #E— B TFE W TTICL. 75 F11.73) 5 2 pg « L™ AL (WL 2).

48 h g o 5 VR IG 1A 35 60 3% 5 i B e W) DL 32 A A S TR IE S ) 5 e B 24 Sk 1R K
(1 2/3, RSt 2 il CHLIEL 4A) . 50 B AR 1L . 2% 88 ZH W TE B R S I 2€ . BRAE 24 h #1036 h
WL B B WL B G2 2 A 3 T B BLO JEE K i 7 B B (LI 4C = B — S ] 7™ 8 1 A
TR A 45 2 Tl DL IR 28 A X BRZH & R PR B IR T 0.3.2 pg » L' BRER4H BTI
(1.38),ETIC(1. 38) fil TTIC1. 6 D fE I & T+ 510 F1 50 pg « L™ B EEAACARAY BTI(2. 21 Al
3. 000 F1 ETIC2. 21 A1 2. 90) fH i — 2 Tt & o 1 TTI(2. 03 M 1.9 5 2 pg « L7 #HE (L
® 2).
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Fig.2 Effects of all-trans retinoic acid (RA) on brain teratogenic index (BTI), eye teratogenic
index (ETD and tail teratogenic index (TTD of Xenopus tropicalis embryos
e R4S XA P<<0.01; % ¥ * P<<0.001

&3 LR B 5E 36 h 5 X B JTCHE IR I 1% 250 ey %4 0

Fig.3 Teratogenic effects of all-trans retinoic acid (RA) on Xenopus

tropicalis embryos after 36 h of exposure
Er A 0.05%ZEEX 4. B 2 g LT RAL,CHID 10 pg+ LT RALEMF 50 pg« L™TRA, #X = 0.5 mm;
AE  RESWFIE . AB B .b . BT REBEad.e Rt B, UV B84 R4
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Fig. 4 Teratogenic effects of all-trans retinoic acid (RA) on Xenopus

tropicalis embryos after 48 h of exposure
FE: A 0.05% X EE4L.B 2 pg e L' RA,CHID 10 pg+ L' RACERIF 50 pg+ L™'RA, R = 0.5 mm;
AE IRIGWIE . AB  JidkmiiE . b . BT REah.e REF.0 8.0 OJE.NF %426,
PE FEL.0KAKM.C 2. UV Bt d Ao &
2.4 AW R X BT JTCHEE IR IS 500 207 1) ¢ 2 R ik K JHC vz
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W IE 24,36 F1 48 h Z [ JC W] 224k . 1M 48 hoJ5 B A W fE AR XF T 24 oA W] 0 Ty 5
5 T i R0 R 50 W 2 11 7 3 2 A AR A BR R BRI 24 /NI N X S B B AR A T 2 B A
WUIRA. MR AR IETE 48 h 4k 2 T w5 9 )it D5 AT RE 2 2 AR 0 S it E B R A TE R B 1Y 24 h
ZJa S IF HR BB A B e A s AR B WS B A AL TR AR R R g R I S
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MBI 45 min J5 - BET R R Sk 0 A0 AR I % 75 5 0 o T 0S AL 3457 7 A= 1) e JE B R AR A
X Uk BT A (] 22 5 6 (] 0 D VR I A Wi T A8 A A [) W T B9 3R RURRAEAE — E PR B T %2
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