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Effects of tributyltin on mRNA expressions of thyroid hormone

response genes in Xenopus tropicalis tadpoles
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Abstract:  Xenopus tropicalis tadpoles (NF51) were exposed to TBT for 48 and 96 h, respec-
tively. Exposures to 50 and 200 ng « L™" TBTCI showed no effects on the survival rate of tad-

poles. The expression of TRB and DI3 mRNA were significantly increased in the tails by 1~2.3
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fold in the groups treated with 50 ng « L™" TBTCL The expression of TSHR mRNA was in-
creased in the tails by 2 fold after 48 h of exposure. RXRa mRNA was decreased by 0. 4 fold in
the brains and tails, and RXRg mRNA was increased by 5.9 fold in the tails after 96 h of expo-
sure. MCT8 mRNA was increased by nearly 3 fold in the tails in 50 ng « L™'" TBT treatment
group and decreased by 3 fold or so in the brains in 50 ng « L.™' TBT treatment group after 96 h
of exposure. These results suggest that TBT can result in the changes of multiple mRNA ex-
pressions and show high tissue-specific differences. These mRNA are involved in the synthesis,
transportations, transformations and actions, which indicate that TBT shows thyroid hormone
disrupting effects. The changes of related mRNA expressions indicate that TBT might disrupt
the thyroid hormone system of tadpoles by binding with retinoid X receptor. Therefore, biomar-
kers are not only cost-effective and sensitive endpoints in screening the thyroid disrupting chemi-
cals but also useful in identifying the mode of action of contaminants.
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Sk = T4 (TBTCl; CAS: 1461-22-9; 97%) W [ Merck 23w ; — H 3% W A (DM~
SO B Sigma-Aldrich 2\ 7] ; Trizol 2l SYBR Premix Ex Taq(Perfect Real Time,
Takara) W B I ¥ ik 55 B35 % B A PR 7] ; Revert Aid™ First Strand ¢DNA Synthesis Kit
(Fermantas) W H WINb di A= YA BRA v s 5190 B 38 AL R A IRA Al 6 .

1.2 I % A SBORR R i} ) ] 53

P P AP JTOWE 14 %F L SR BN VRS hCG By 7 305 5= 0. 43 TE AR 4T 2 1k
TSR o A B A 0T 77 O 45 T I WSO IR I S 4 77 DA B 1) 3 %) e ) IR R TR A R LI AL S R R &
NF 51 BB, S 55 2 0 an & 25 C L WG R 12 h/12 hy B R K 238 P FistfL it i
RGAE LG A FRFEAAEIR L BEEE 150~250 mg « L' (CaCOy) , REAWEAL T 3 pg « L' pH
7.0~8. 0, RSB BE v T 5 mg « L' kil 3| NF 51 BBk & R AF 09 sk 750 5.
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g3
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i RNA;# E 5 min JFF7E 4 CF£ 12 000 r/min ¥ % 5.0 15 min, B B_E W . 0 A
500 pLS P EEUTIE RNA R VR B0 J5 25 B BUR 38 RNA DLTE, A 75 % & B2
1 mL#EYE 2~3 K. f 5 E 8 F B AR T RNA 10 min, il 20 pL % DEPC /K% f# RNA,
=70 CARAE.
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W TH AR 7 33 5% sl B A RNA B4R FR. A28 5 RNA J5 ffin A DEPC K 2 11 pL, 88
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AR —F,E>99% ,R>>0. 985.

F 1 THINHE (Xenopus tropicalis ) W FiAEES | #5R

Tab.1 The thyroid hormone response genes primers of Xenopus tropicalis tadpoles

B R I ER7 2 H N i = K/h/bp
TRa CGTCGCACCATCCAGAAGA CAGCCATCGTACTTGCATGAA NM_001045796. 1 56
TRB TGTGCCTGCGGCTACCA CACGAGTGAGTGATCGTTGCA NM_001045805. 1 56
DI2 CAATGGCGCCGAATGC CCAATAGGAAGCTGTTCCACACA NM_001197232. 1 61
DI3 GGGCACCGGCCATGT CTTTCCTCCCCTTCATTCAATG NM_001113667. 1 60
TSHR ATATATCCACAGGACAGTGACCATTC TGGGTAGGAAAAGAGCGGATT  XM_002942789. 1 67
b/zip  CTGGGACAAGAGACGCAAGAAC CCGGCGCTTCTCTCTTGA XM_002939110. 1 58
RXRa TCATGTCCACGCCAGAAAAA CCGACAATGCTGACAACGAT NM_001079195. 1 66
RXRB CGGTGTGAGGTGACCGTAAGA GATGCGCTGGCAGCAAA NM_001015937. 2 56
RXRy TGAAGCGGGAAGTTCAAGAAG CCGCCTCGGTGTCACTCT XM_002933753. 1 60
MCT8 GCTAGCCATGGGAATGATCTTTT GCAGCCGAGTCTGTCTGTGA XM_002931827. 1 67
PPARy CCCGCGAGTTCCTCAAGAG CGAACTTGGGCTCCATGAA XM_002943726. 1 60
EFta  GGGCAAGGGCTCCTTCA CGCTCGGCCTTCAGTTTGT NM_001016692. 2 54

B cDNA Fi B 2 [ — W BE 50 ng « L1, PRl 85 PCR ORGSR H5ARE i B 12 1l 4 TR 5 Y
A SYBRremix Ex Taq(Takara, %A DNA 24 .Buffer.dNTP il SYBR®reen I
SERFD 10 pLy WS 0.4 pLUFHES1I9 0. 4 wL ROX KL IF K 0. 4 pL Fil RNase-free 7K
6.8 pl. RJG & BRI BTN A S p L IR G BN A NS e fL b s AL
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ARSI SR T 27T 5 1 Ak B 2L R G RRT BECZEL A R R R R 2 T A R 3R R
25 B DLV M + bR 22 08 on = 4. K5 T SPSS 16. 0 B i ANOVA iy HSD-
Tukey 65077 12 9647 22 57 43 7 » SR J5 F OriginPro 8. 0 /EA].
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Fig.1 Effects of tributyltin on TRa and TRZ mRNA expressions in the brains and tails of

Xenopus tropicalis tadpoles
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48 h J5 . TSHR mRNA 7£ 200 ng « L™ ffy TBTCI B 41y #Hish 2 v 9 2 Hok R 236 T
2.1 %, 5HAE 50 ng « L™ TBTCL 2 5 4 (1 18 i 78 38 2 — 2. 96 h Ji5 . TSHR mRNA 7E
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Fig. 4 Effects of tributyltin on RXR mRNA expressions in the brains and tails of

Xenopus tropicalis tadpoles
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Fig.5 Effects of tributyltin on PPARY and MCT8 mRNA expressions in the brains and tails of

Xenopus tropicalis tadpoles
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