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Effects of tributyltin on thyroid histology of Xenopus laevis

WANG Lei, LIU Qing-po, GUO Su-zhen, QIAN Li-juan, SHI Hua-hong

(Shanghai Key Laboratory of Urbanization Processes and Ecological Restoration ,

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

Abstract: Larval African clawed frogs (Xenopus laevis) were exposed to a low dose of tributyltin
(25 ng « L' TBTCD for 2 months for thyroid histology observation. For one month after exposure,
TBT could induce the depletion of colloid and vacuolation. And for two months after exposure, the in-
cidence of follicle malformation also significantly increased, the relative transverse thyroid gland area
and follicle area decreased sharply, and the number of follicle did not show any significant changes.
Neither hypertrophy nor hyperplasia was observed between exposure groups and control ones. There-
fore, the shrink of thyroid gland was arisen from the reduction of follicle area but not follicle number,
and the depletion of colloid and follicle malformation was nothing with hypertrophy or hyperplasia.

This study indicates that the low concentration of TBT can heavily damage thyroid histology of X. lae-
vis, and TBT can be regarded as one of thyroid disrupting chemicals (TDCs).
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Fig. 1 Transverse section photographs of thyroid histology (H. E.) in Xenopus
laevis exposed to tributyltin (25 ng « L™ TBTCD
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Fig.2 Effects of tributyltin (25 ng « L™' TBTCD on incidence of follicle malformation (IFM)
and incidence of colloid depletion in Xenopus laevis
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Fig.3 Effects of tributyltin (25 ng « L' TBTCI) on relative thyroid gland area (RTA),
relative follicle area (RFA) and number of follicle (NOF) in Xenopus laevis
T SRR 5 AT X A AL, » P<<0. 05

3o

3.1 TBT XJJTCHE i HUR BRI TR0

H AT - 8k B 22 1 WF 5% 28 B ERBE v i2F 2402 15 e W T LA SE i 2B 0 1 B OBR B 38 3R 1 A
G Wb A2 A AR AR A R L X 2R TS e W G AR R R IR R TR (TDCs)M L
R ZH 2 25 40 1 8 2 — 2T R MR8 38 T e 0 0 1 5 o s 5 A2 b = B S
J& R LA B 78 A e 5 B T 5 G o R R R 1) T DI R B JF 3R e v T ok FEOIR IR 9 KO
LA TR BR BRI A S A X BTt S B A AR T N B D S 4 {2 TBT
%A G BB 2 T 2 AN T S A T S B 0 B R R 3 6 e AR s
ZIN. FRCHR R TR AR A 9/ 2 W PR B e 0 1 2 4 L (DR e B H O A R AR R S H T DA
FH LR B 22 405 2 p D 96 T B i/ DN T AN 2 RS 0/ 5 R 1. R B 0 Y ey D3t b R A B



80 AR IR I TE R 2= 2= ik (A SR B2 RO 2008 4F

ot ZHL B » 208 L 49 A TR 0 B ) i 2 S BCH: T BR A Dk /)

SERINI R R U RN Y R IR Sl 1N i A | DR N <R U IR N
JREGDIBEZ B 1 B, SEg b AT TBT ¥ BEAR 24 T 88 2= AR T 3 [E 5820k sk TBT /9 3R 355
W BE L el DL L ERBE R EE Y TBT e 5 BTV HUR BRE 25 45 W 19 ™ EHi 4. 78 OECD %
T IR AR R ER T P 5 8 T 48 T R e 0 285 S 36 3O D 2 7 32 IR IR R T T e
BRI IR T 3+ AL 25 T 18 2 ek g X P DR 38 3R A 2 1) A2 A AN SRR T 45 A R . AR SR A
A58 WU B 4l e AT 5256 AR A B AR AR e 2 W] A W1 R A AR AL R AR AR SR AR L
AR AR B 19 SR A P AR (ELA SO BRAE BRI LR TBT X 4 ke 1ty FRAR i 28 U0 2
AR SR e T PR BRI AR X Ak 22 A B RE A 9 A IR AN R B AR R L IR
I B 72 Al VR 2 0 A e ) HG A AR B R AR S DR, AT LAIASE TBT Sy — Fift 20 45 AR it
R T Y. OECD 5 AR RS EEAE Ny — A E 2R PR 45 b, (0 45 D8 0 1 K 20 1 i
U b B JRE R LA e 208 0 AR 45 7 95 A 7 T S R B 0 R A i L A SOR R TE R
Jo il A 38 X P A B o IR 2 R AT A T B AT TR L B R A A 0 45
3.2 TBT X HUR R ZH 2145 #4545 1) 7T REHL I

FEPR IR 3R T 04 BB A% 3 e S5 A 81 1 AL Xk FF R e 11 2 245 g 5 i 2 Wi sy S PR B
TRTT PR 5 2 5 P ER R 83R BEL A7 790 AT 74 P DR AR 8 3 1) 45 i DT 3 350 Rt 0 ) 1
PERG A R R I IR b R R AR R A BB D S B AR SO R LA B TBT &
FO FHOPR R 8 v AU 3 2R A B GR. i T WE  A) 8 9 ™ FEAL TP AE HE A S Y ) bl ok DL AR
. AR A L B BB PN A p T R A Y A T S B A A SR (E AR S
I RTEALTE (9 B L B B2 M 10] B W] SR 4 0 B GR. PRL Ik T LB B v ) A JE 2 o T 4
3 A TR L PL 2 T 5 1S S R R — 2 PR % 3 3% FHL 705 2 B8 3 0 I ) i 2>+ ALK o i 2
— B P BEUE b K r 7 R TR B L A — i R S B RS B R B R I AR A S
FHARIE 22 2D L B DR ] LR BR I8 U L B 38 A= B4 32w [R] IR o T 0 e Xk FER IR 38k
RIS AR AL BA AL 25 I BBURR . TBT 38 5 372 Wi 2% 7K P 26 T 07 B 45 52 0 PR R 4 41 45 4 1Y)
Al AETEAL/.

TBT 2 il g5 RXR 454 K T J0IEE 9 FURIRZSH WE 7 AR 4G L3k 0 A7 . Z= ] LA
O3 TBT A n] g A HUR R R BB 92 X5 RXR 455 1 1 i 67 B 45 3 19 > 52 0 AR
BREGZERG . T 15 S Mpns HUR IR 2R G020 W 19 52 2 MR AN SO 58 1 HOAR IR g 2L R 45 4 AR 3l
L R0 LR 38y FOPR i 2R T P8 0 110 75 40 P 50 0 326 0 AR S i WL 48 30 ) B % A 4 L A
B HLAh A SO OFSE R TBT i n] LR 2 PR 5027 i 1 51k 26 JIE JHEAE 7 454
PR 11 AR e A2 A RR A 1 9 A KU, TBT g FHOIR IR 838 1418 19 L IE P R K
I A A SRR 1 i — PR

WEFEAE R R W3R B e B2 /9 TBT AE S JTCHE BT AR IR 2H 23 45 4 T Bl ™ 3 92405 - m LA
TBT Jg—Fh AR BRI TI08. RUR IR S R 2228 A R A B MBIH S R A S5
A TBT X TCHE FRR R 2 S8 0 T 90 3 awe o He A A7 3 1™ B B 52 W) PR G & 5 0 — 25 ik
TBT fy AR R R T P08 S HAT FABIL] 4 AT 52



%ol - PRSI 2 RN -E R N A A 81

1]

[4]

(5]

[6]

(7]

(8]

Lol

[10]

[11]

(& % X W]

CHAMP M A. Economic and environmental impacts on ports and harbors from the convention to ban harmful ma-
rine anti-fouling systems [J]. Mar Pollut Bullet, 2003, 46(8): 935-940.

RUDEL H E, MULLER J,STEINHANSES J, et al. Retrospective monitoring of organotin compounds in freshwa-
ter fish from 1988 to 2003; results from the German environmental specimen bank [J]. Chemosphere., 2007, 66;
1884-1894.

SAYER C D, HOARE D J,SIMPSON G L,et al. TBT causes regime shift in shallow lakes [J]. Environ Sci Technol ,
2006, 40. 5269-5275.

JIANG G B,ZHOU Q F,LIU J Y,et al. Occurrence of butyltin compounds in the waters of selected lakes, rivers
and coastal environments from China [ J]. Environ Pollut,2001,115 (1) 81-87.

SHI H H, HUANG CJ, YU X J, et al. Generalized system of imposex and reproductive failure of females in gas-
tropods along the coastal waters of Mainland China [J]. Mar Ecol Prog Ser, 2005, 304; 179-189.

OEHLMANN J, BENEDETTO P D, TILLMANN M, et al. Endocrine disruption in prosobranch molluscs: evi-
dence and ecological relevance[ J]. Ecotoxicology, 2007, 16; 29-43.

NISHIKAWA J, MAMIYA S, KANAYAMA T, et al. Involvement of the retinoid X receptor in the development
of imposex caused by organotins in gastropods [J]. Environ Sci Technol, 2004, 38: 6271-6276.

ZEEOY R r. RIS 7E A B | 05 T i B AR A SC R h i ) [T, Bl AR, 2006, 51(8):
873-887.

FORT D J, DAGITZ S, TIETGE ], et al. The hypothalmic-pituitary-thyroid (HPT) axis in frogs and its role in
frog development and reproduction [J]. Crit Rev Toxicol, 2006, 37(1-2) . 117-161.

BOAS M, FELDT-RASMUSSEN U, SKAKKEBAK N E, et al. Environmental chemicals and thyroid function
[J]. European ] Endocrinol,2006,154:599-611.

OPITZ R, HARTMANN S, BLANK T, et al. Evaluation of histological and molecular endpoints for enhanced de-
tection of thyroid system disruption in Xenopus laevis tadpoles [ J]. Toxicol Sci,2006,90(2); 337-348.
ESKLOCAK S, DUNDAR C, BSOGLU T, et al. The effects of taking chronic nitrate by drinking water on thy-
roid functions and morphology [J]. Clin Exp Med,2005(5) ;66-71.

BLUMBERG B, CRUN F. Perturbed nuclear receptor signaling by environmental obesogens as emerging factors in
the obesity crisis [ J]. Rev Endocrinol Metabol Disorder, 2007(8): 161-171.



