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Effects of short—term exposure to hexabromocyclododecane( HBCD ) on T3 and T4 of liver and brain in juve-
nile crimson snapper( Lutjanus erythopterus )
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Abstract : Extensive applications of hexabromocyclododecane( HBCD ) have caused environmental contamination. In this study, juvenile
crimson snappers( Lutjanus erythopterus ) were exposed to different concentrations of HBCD (8.6, 43.0, and 215 pg-L™") for 24, 48, and 96
h to determine triiodothyronine(T3) and thyroxin(T4) levels and T3/T4 ratios in liver and brain tissues. Results showed that HBCD had ob—
vious disrupting effects on the thyroid of Lutjanus erythopterus. The exposures to 8.6 and 43.0 pg- L™ significantly increased T3 and T4 lev—
els. An extremely significant induction effect on T3 and T4 was observed after 24 and 48 h exposures to 215 pg+L™" (P<0.01), whereas ex—

tremely significant depression occurred under prolonged exposure to this concentration (P<0.01 ). Moreover, the liver T3/T4 ratio was lower
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in HBCD treatments than in the control. There were time—effect and dose—effect relationship. The brain T3/T4 ratio was higher under 24 and

48 h exposure, but lower under 96 h exposure to HBCD, as compared with that under the control. These results indicate that specific

biomarkers in Lutjanus erythopterus, including liver T3, brain T3, liver T4, brain T4 and T3/T4 ratio, were sensitive enough to respond the

stresses under short—term exposures to HBCD, and could provide important scientific basis for screening thyroid hormone disruptors and as—

sessing ecological risks.

Keywords: hexabromocyclododecane; Lutjanus erythopterus; thyroid hormone; triiodothyronine; thyroxin

H M 20 4D 60 AT IR P LUK, SR+ 2
%t (HBCD) & 28 J8 A B i 8 FH 5 )12 1Y BE A % TR
feEs s, HBCD #e g5 ol il iz, 8 H
T R/NT 3% B EBUR LR AR LRI R
FLRAE R LM IR NIRRT TR S A T
BN M, 2001 4E HBCD 43k~ E ik 16 700 t, 1Y
T VLR AE A(>130 000 t)Fl+35 2Kk (56 000 t)
A 5P, B 4Bk HBCD 4R B AE R Ah 11 2 i
22 000 17,

MR, JUTAERTA BPRE A BT E 2 el £
HBCD BIFAAE, AH 23T Oai it A Tl 5 Sk #yin]
TR LA BRI HBCD YR JEE ) 2805 178 15
IR R, SRR AN AR AR HBCD ¥R
ARA TR, AR NS LE LT R KHE R O R Wi iR N
HBCD ¥ EEH I 10 mg kg™, YRR BT ST R
], HBCD FI 4 TLHHES M NTTRR Y a4, IR
(SR et/ IR SN S LI WGP F W= (T Sl e e S
YRS, de Wit £ 5T I8 R BT, HBCD HA KR
B SARRINIRE T, LKA B 2% I A FLOR B R
AU AEAR NS ) HBCD fE7EHiiFSE 13X — .

HBCD X A= W) AR R I B Stk Fnig 2k
SR I BOE s RO I AN Be R HERR . DFFEERIA
HBCD XJ A= 1y fift B2 WS | P9 43061 4 28 Dy e MO AR
REVGE R . AN R R 2T 4G
LW, T HA M Z KB (PBDEs ) LY 4544 ,
HBCD —A~H 2 (35 P00 R FAR BRI R TPk .
H il HBCD XJ A B £ 2 K2 A A2 AR i i 25
M 75 T AT 5% 250 41, L S e 56 00 5 HOIR IR P R
AR E R W bR . Qi it fa Ok HBCD J& , I
T P IR IR R (FT4) 5 5 R AR T i 25 FR R D
MR (FT3) & m g mt, i — 2o ik R W HBCD #]
AE 8 8 52 1) A5 ) e 1 it 1Y) 2R 35 T 52 ) FR IR IR 09 T
PR R Bk e R B AR HURIRAL, T
38 3L 53 WA PR IR AR R B O R . R AR IRV S
B R R IR R (28 T4) , His ki 2 RS
AR L, PR A SR I I S %) A B

B A A A2 265 e A e 1 A (A 1 —
M VEM (H Y [T HBCD X238 AT i 25 20 24 HOIR iR
PR KR T (R 5 38 A ILAHRGE -

21 #58 FY 8 2 T [ BIHE S BAGHY i [X K RIS 3R A A
HEAFA, RO UALLIE R4 2Rk Y
W98 7 HBCD 5 ¥ 0 1) 2 5 X 21 8 FS 1 . i 2 21
H BR IR T3 A T4 B9S2 BSR4 SRx b — 4 T
fit HBCD 4 R BRI R TR0, %A1 HBCD X
JK A A By PR 5 2 i XU AR A e 9% VR FL A R 3R
SOE =25V

1 #R5FE

1.1 &5k

X-mark BEHRY(SE[E Bio-RAD 23] ) ;5415 &
B OHL(FEE Eppendorf 5] ).

IR+~ J5E (hexabromocyclododecane, HBCD ),
4li [ 97% (Sigma 7y A} ), £ = fll R i 20 iR (T3)
ELISA 3571 0 1 # 0 ll F A st 202 (T4 )ELISA 32051
&0 Bk E R A R A E] . SER R b
FAHE A A T 5 o e 2l 24 it
1.2 SEIGH#F#

CIEET Lt , AR 26.13~34.20 mm, {KJ5HEE
1.35~1.87 g, i rg K BT A E B i . JF
FAS A 500 L B BERSNA B & 1A, B9 7 d ),
VEUE TR AE R AN fa A 75000 . KA & B i,
ZUTTE M ITIE AR5 e o SEg AR K pH (B R
7.6~7.8, 3L 8k 35~37 158 R 25.7~273 C., ®KE
B REMARE, fFUEE 5 min 5 H RSB 5k, 5K
o FE B R R A
1.3 KAHE
1.3.1 HERE

FREUE t HBCD, FI oK S B i, Fe i 1 g
L™ 1) HBCD- LB W, T 4 “CHREGIRTE , SCR AR
o LR ST R . S IR 2 M T e 45
B BEAR B R 34> HBCD 2§ 41(8.6.43.0.215
pg L), A B LA & B W (V 25V =0.05% ) AE A %t



BRI, 6« 7 TLBE s 03 48 98 F 2168 1 40 £ IR IRIER T3 0 T4 5 B0 1259

HRZAIHEAT 96 h Pk B EES0E  SEIR 7545 100 L 1E
FEBERS L, B 28 30 A FR BR VAT 60 L, 35 f B
4t 20 & 3 lFESC R A THY 24 h 48 h Al 96 h i
AT HUREI
1.3.2 LR SR AL BE

RIS Bfa, K EE & T UKEN,
R A ) I R 2 27, 0.86% T ¥4 A= 3k /K Ik e 3T
FHUEACET IS , ¥t 1/10~1/5 B9 HeAF) (4180 & o/ 8 v
AT mL) A 1) A= B3R /K 273, 3000 remin™ 2
O 10 min J& , 37 BPEC B CEA TAR S HE AR A
1.3.3 ME R R R ik

I RUHT PR — A e o0 7 Tl 10 4 3 W o 3k 56
(ELISA)IZE T3 i1 T4 7KV, ARSI ELISA 38057 £
R UGB B AR UL E 7
1.3.4 B4l 53 #r

K B AF SPSS18.0 % 52 B 2% S i 47 one —way
ANOVA J5 224381, J 22570 H R A LSD 43 #r, R
FFIRHA] Tamhanes's T2 4341 o e i+ 45 5 - AE bR
Y 2% (Mean=SD ) 2718 , P<0.05 1A HAT 5 Z 40 ¢
£, P<0.01 A HA IR ARG

2 HERESH

2.1 HBCD 34T &2 HEHATAE T3 #0 T4 BRI

AL B 2 HBCD 375 Y3 2 5 X 21 #6856 FHF U 41
21 T3 F1 T4 2 A2 WL 1,

M 1(a) AT LA, 258 24 h IG5 58 4L I
T3 & B EHIN(P<0.05) , B # AP E T3 &8k
AN (P<0.01), 17 H 58 58 41 HFIE T3 3 & 55 % IR
i Te B M 25 55 (P>0.05) , R B HBCD X215
B HR AR R T3 AKFHAVE2ER ; Bl HBCD 25
I ) A SE 4,48 b 45 2 i 2 A T3 25 s P44 i 2
FEAIR (P<0.01 ), HLvfe il vay B AT A B i, 522 B I A 54
BN R FR5R 96 h B}, 5 R FEH N T3 B A
M 25 5 K R R R 41 HBCD 288 N AFIE T3 %
R E N (P<0.01) , 17 fe 2 25 4 IE T3 5 473
W 22 (P<O.0)fIR X BRAL . AN [Rl 5 % 24 HBCD ¥l
S 5 o L1 R T 2 20 T4 B R s an E 1(h)
FiR, MHET L& I HBCD X &1 6 1 5 T B bR M 25
T4 F B B 752 B #E 24 h BHIK P AR R R4l
JFREZE 21 T4 F 5 40 i 25 X B4 (P<0.01) ; B
FEFEI AT K A PR ER AL T4 S B 2 Tt
HEZH (P<0.01), 11 /ey 22 55 2 T4 &5 sk & 2 X0 BE 2 K
- F5E 96 h I P R EEALF 1 4) T4 5 sk 2

Sk (a)

451 !!!.af,; o
| A 3

R,

A~
[E]
S——

FHTE

24

ZFEIN /b

120}

&6 H]/h
[(JcK HH8.6 pg L' Bl 43 pg-L"' 215 ug L
# ok 3R P<0.05,P<0.01, A

*P<0.05 and **P<0.01 indicate significant differences between exposure

groups and control group, The same below

1 HBCD sEHiRB TR EHATR AR T3 T4 M E
Figure 1 T3 and T4 in liver tissues of Lutjanus erythopterus after
short—term exposure to HBCD
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short—term exposure to HBCD
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term exposure to HBCD
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