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Effects of Tetrabromobisphenol-A on Glutathione

Metabolism in Anguilla rostrata
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Abstract: Effects of TBBPA on glutathione metabolism in Anguilla rostrata were studied in laboratory ex-
periment. In dose and time range of our experiment, GST activities were induced significantly in high con-
centration exposure groups. GPx activities in high dose groups were induced significantly in 3 d exposure and
then deduced to level of the control in 7 d, while GPx activities in middle dose were induced significantly in
7d. GR activities were depressed significantly only in low dose. The contents of GSH increased significantly
only in middle dose. The varieties of these GSH related indicators reflected indirectly the oxidative stress of
the fishes while they face to oxidized pressure. These indicators can be considered as biomarkers of TBBPA
exposure in water environment. In control, the other three indicators except GPx increased or decreased sig-
nificantly in different time, which show that these indicators are easy to be affected by non pollution environ-
mental factors. Various possible factors should be considered in biomarker studies.
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(GPx) ; gluthione reductase (GR); reduced glutathione (GSH)
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BELIA A o 25 B0 Tl R LA MR | R R . A T2k 7 R 3 (P G L 28 7 4
B MR A TR L B 4 B AT SRR, BB (BFR) LA (R (B FELA
RORIFIOPE R, DR RN 2. ARk AT — A P MU LRI LA R, i e 2 fro A 1y
VOO A (TBBPA) | ANUUFR+ 4%, FOIRUBCHEME . /\BUBSRER -SSR RESE. 71X 5 FhiAL R
R, TBBPA [KFCBLIAPE R BLIE, 7= R R U2 B UL BELIA . B2 2 0 A T
Tl KR KRS RITUB S A R B TS Y, TR A . RSO A, B S
TEPE IR BT AR IE AR, SIETORE LA 2 4 B f
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LA A AL, B B A B H Ik (GSH) 2 Ay 7= Ak 15 SR Ak 490 1 A7 8 B 7 22—
AL AR A B H K ( GSSG) TTLIFEAk Sy GSH, BT FAe M6 SR I ity ok WL A 945 5 S o
Sb, GSH Z T 4E WM s =2 5 NI SR AL B S5 R, A e HE K BRAE RS G (GST) . 8 BEH Ik
ARG (GPx) . ABEHAKEERG (GR) %, b LA A ik B AT
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BIOTEK Synergy HT HIfifiR{% . SIGMA 3K15 AU % 5.0 H1.

GPx. GR. Bradford & [k B a2 850 & F1 GSH Yl [ 28 2= KA+ R ST, 5-H 3t K5k
(SSA) | AP ZHIEE (OPT) | 1-54-2, 4-ZfifHA (CDNB) y BgEYM 200 A wl i, Hoavik
H0 g 7 T B 7
1.2 RGEMBEELEHE

F PN A L) B A AR R A, BFRTE LS mx0.7 mx 1.0 m KA. DA AR AR 16 B Ay
A, BERBIOKIRGE, BELINRZE (25 £0.5)°C, JFR R R T O ERERI K di i),
Hifek 173 ~172, f3R 20 d. AR HETEE 1 ~2 d. EMEBEI{AK (57.6 +2.6) mm, (K
(0.160 £0.028) g.

PRI B RSN K FE , FEAR 50 cm x25 em x25 em, RIF A KEREE (22.0+0.7)C. iR
B 1 ASXSIREH AN 3 MR EEZH , TBBPA ¥k 435108 0 (X)) | 0.001, 0.010, 0. 100 mg/T., 44~k
JEV 2 AFATH, ZEEIRIAIE 3 dfT d, B4 8 B, WIMEARE, BREH LR,
Y5 K 1 R AR SE T AN I 3%

1.3 HmfisbE

O35 TR R A SRR LRI, A VR BEZH 3 iR 6 e fr, g fR 03 i A R K ki S
UEAU T IFFRE, HANA Na, HPO~NaH, PO, ZZ ¥ (0.1 mol/L, pH =7.5) (MLHIHm (f) :
V (Zmi) =1 g2 10 mL), 7K R AT K, AR ERECHL, 78 5000 v/min, 4 CTFE.L
10 min, J IR IHAET - 80 CHYMARRIKAE, LI /E2e el i
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GPx, GR. T B4R FH 28 = R AW H ARG T A ™ a0 A A T o

GPx & B Fe & SR AR 2 9 0. 05 mol/L Tris — HCl ZE i (pH =8.0, 7 0.5 mmol/L EDTA) w7,
AT #2840 & 0. 30 mmol/L, BRI EF I (NADPH) 0.25 mmol/L, GSH 2 mmol/L Pl & GR 0. 50
U/mL. LA 340 nm P A NADPH fgsi/b 5k e GPx 1 7.

GR M2 (e R iR 22 4 0. 05 mol/L K, HPO, — KH, PO, 2 (pH =7.5, 4 EDTA 1 mmol/L)
1. GSSG 0.95 mmol/L ., NADPH 0. 1 mmol/L. L 340 nm I NADPH (/05 i 5E GR % .

GSH & " A Se b AT Wb 3], 76 VS INA 5% (AR ED) 5 - ik BMR (SSA) ULiEHk
F(V(SSA) =V (EWEW) =1:1), O R EHERHETNE, RAERNAZRHA 0.1 mol/L
Na,HPO, — NaH,PO, 2B (pH =8.0, % EDTA 0.005 mol/L) &4 —HEE (OPT) 65 mg/L, T4k
WA 340 nm G 450nm A0INE 5 FSE A AR MEM 21 GSH & (pg/g).

GST 2" (2 A Z A 0. 1 mol/L K,HPO, — KH,PO, ZZ b (pH =6.5, % 0.1% (IAFI4)>
#) Triton X —100) 1. 1-562, 4-—f4H%E (CDNB) 1 mmol/L, GSH 2 mmol/L, 7 340 nm % KAbii|
S FLR N R 2 GST 1.

R [T I3 R SR Bradford 2 11 Sk B I v BT A2
1.5 HUEAE

SR AR VSR + bRER 22RO, SEUEE SR T SPSS GE it B AT Oy 22500, IR LA ¢ K e it
T8 BN 22 7 o3 b, P < 0.05 FoRA b EME2E R

2 &R
2.1 A[ERE TBBPA REXT £ MEBEHA Bt H AR 58 X IE4Rp0 2 m

g T d B, TBBPA Ve 3% 56 U 68 25 o H IRAC AR SCHE bR i 2 m 1] 1—1&1 4 s, 550 iR
FHEL, GST & PEFE 0. 100 mg/L ¥ BE 20 1 % Fhim (P < 0.05) , SAXFHRZA Y 1.48 f%; GPx {f PE7E
0.010 mg/ LA Tt (P < 0.05) , AXHRRAA 1. 15 £i5; GR {GHENIEAE 0. 001 mg/L ¥ FELL i
BREAE (P <0.05) , MXTHBLLMY 84. 4% ; GSH S 57F 0. 010 mg/L ¥ BE4H T (P <0.05) , K
XTHRZLAY 1. 05 4%, TMi7E 0. 100 mg/L ¥ FE2H i EREAIK (P < 0.05) , SAXf fZH1Y 96.9% .

ML ESRAT LU, A48 bR 00 AN ) 5% 82 W B2 A e W A — 2. GST Al GPx 43 3l 75 g ke B2 il v
VEELHBA T, GROJETEMVRBELH DM, GSH JUJTE v B R va v i 38 B SE T Js R AR Ay ke 4.

- 081 -~ 6.0
B 07T E 50t T
S
g = 40+
E 05t g
E 04} E 307
3 037 = 20f
£ 02f 3
< 01 < 10y
¢ . . . v ‘ ‘
1= 0 0.001 0.010 0.100 e 0 0.001 0.010 0.100
p(TBBPA)/(mg- 1.7 p(TBBPA)/(mg- L)
VLA o 3RO 5 X BAL A b 2% 55 o 2 U Lk R 50 IR H 2% S B
Note : * shows significantly difference as compared with control group Note : * shows significantly difference as compared with control group
B 1 AEREN TBBPA £F 7 d fa Xt =il 4845 B2 AERERN TBBPA &5 7 d fa Xt =il 48 4F
GST &M GPx &R F0

Fig.1 Effect of TBBPA exposure in different concentration Fig.2 Effect of TBBPA exposure in different concentration
at 7 d on GST activity of Anguilla rostrata at 7 d on GPx activity of Anguilla rostrata
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Foo0f 1 . [ I 8 40
= | k=
.E 15F E 23.01
: N :
£ 10} £ nof I
3 0.5 Z 2101
w0 ¥ 200 : : :
- 0 0.001 0.010 0.100 ’ 0 0.001 0.010 0.100
p(TBBPA)/(mg-L™) p(TBBPA)/(mg-L™)
VR o R 550 IEZ AR L 22 5 o 3 VO FeoR 50 B AR b 25 5 o 2%
Note : * shows significantly difference as compared with control group ~ Note: * shows significantly difference as compared with control group
B3 AEREN TBBPA RE 7d E3 X i35 B4 FRERER TBBPA R 7d 53t % M85 GSH
GR & % E AL
Fig.3 Effect of TBBPA exposure in different Fig.4 Effect of TBBPA exposure in different
concentration at 7 d on GR activity of Anguilla rostrata concentration at 7 d on GSH content of Anguilla rostrata

2.2 A [FEIRf[E TBBPA £ 5E&XTE MESHHA B H AR 58 X E54r00 %M

Xf REZH AT 0. 100 mg/L TBBPA V¢ B2 20 43 il /E 2858 3 d F1 7 d s F 56 YN 8 6 25 JO 1 A 3 A DG 6 b
A2 & 5—I&l 8 s, 7E0.100 mg/L e fEA], 2587 d B 525 3 d BAAHLL, GST T i AT
(P <0.05) , 7diH3 diTH 80.6% ; GPx 1M ERAL (P < 0.05) , 7d iy 3d B iy 81. 2% ;
GRIGM:M GSH S o F 25 5%, 53 d Bf, XJHR41H1 0. 100 mg/L TBBPA ¥ Ji 41 2 [A] 44 B H ik
ARDCHE bR, GST it A GRIGMET #2555 GPx iEERE & (P < 0.05) , 0.100 mg/L ¥
JELUR HRZH Y 1. 34 4% GSH W RZZEFEAT (P < 0.05) , 0. 100 mg/L W2 XS HEZH 11 89. 6% . #
# 7 d i, XFHRZIFN 0. 100 mg/L TBBPA ¥ i 21 22 [A] 45 73 It H KA AH DG T Aok 3R I 2 22 57

AWrgir, LEG it (3 d M7 d) Ak (0.001, 0.010, 0.100 mg/L) PSR ZA R0,
TBBPA % 78X} 3¢ Y 6 i 23 ot H KA A CHE AR 52, 2550 . SXTHRAIA LG, 78 TBBPA Rk i
HRFE T d B GST W& PEwE V5T GPx IEMERI VA /e 258 3 d iP5, HAEREE 7 d BHK
SRR AT, R BEZHIIAE 7 d IR 5 s GR TR PEOUIR VR 2 22 88 7 d Il &4l GSH
VBRI TEZR R 3 d B W EERRAR, ok BEL N AR R EE T d B BEE RGN, (AR R A, FEXT R4,
Bk GPx 3G RSN, HAY 3 A HEERBERT ] 0945 1k 1 2 T m sk ek, RTS8 45 5) 2 BB R R R 3

.

a3d

o lar a7 o 257 o3d
— — t B

E 121 ! £ 20t o
= 10T s

E o8t ¢ E LSt

é 0.6 é 1.0F

Z 04y B

é 02l é 051

S0 - =0
= 0 0.100 = 0.100
-~ p(TBBPA)/(mg- 1) -~ p(TBBPA)/(mg- 1)

DA 0 F27 (7] — vl BE AN [ I [] LA 1L 22 57 k35 BT 0 F27% ] — Vi & AN [ I [R] 2L A L 2 5 35

Note:¢ shows significantly difference as compared with 3d exposure  Note:¢ shows significantly difference as compared with 3d exposure
group in the same concentration. group in the same concentration.

B 5 ARE A ER TBBPA & 5 X % il €8 fif E 6 A EAEK TBBPA & 5 X7 X il 82 )
GST &8I GR & 183 i
Fig.5 Effect of TBBPA exposure at different Fig.6 Effect of TBBPA exposure at different

time on GST activity of Anguilla rostrata time on GR activity of Anguilla rostrata
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8.01 " o3d

S ol a7d 7 300 #3d
2 70 5 300 87
T 60F L 2 250¢ *

E 50+ .:

g E 200f

~ 40f =

£ 30¢ g 150¢

Z 20f Z 100}

2 10f =

j: 0 £ s0¢

e 0 0.100 =2

s ace 0.100

p(TBBPA)/(mg- L) p(TBBPA)/(mg- L)
VA . Feo 5 0k WE LA L2 57 W 50 e m W BE R IR R 2o 5 0 R AL H 25 53 035 50 %6 [l — Wk FE R

I TR 2H A Fe 22 57 3 I [R] 20 A 1L 22 57 35
Notes : * shows significantly difference compared with control group; ¢ Notes: * shows significantly difference compared with control group; ¢
shows significantly difference as compared with 3d exposure group in shows significantly difference as compared with 3d exposure group in
the same concentration the same concentration

B 7 AEAEERN TBBPA £ 2 Xt % i 88y E 8 A[EREHTBBPA & 5 X 5 il 48 i

GPx & R0 GSH 221 m
Fig.7 Effect of TBBPA exposure at different Fig.8 Effect of TBBPA exposure at different
time on GPx activity of Anguilla rostrata time on GSH content of Anguilla rostrata
3 iFig

I H IR A iR N E B BB B I RS B 2 —, AERRLR I AR A, AU S
SH PR RN, S SR A AE | DA G DL R AR 28 R G T Y R R TR 2235 T A A
FHN L I TR R st 2 2 e o 40 Tt A 258 e TR A I A A JEE 0, 3 e 3 19 R 5 B 4
ML A RN AR, DT AEREA0 M S A 5k 1) IE R D Re FARIE. 534k, A5 bk H R I il & —
PR AR IOt H GRS A A e H KA. R, ARG 4 AR PR3 515 P TER N A ie JsiA Gl it
BB IR AL UIAHOC, Hirh GST, GPx, GR 3 FhEIEY sk ¥4k GSH.

AW LB, LN GR J5 X TBBPA k8 U8k, 7€ 0.001 mg/L 412 7 d i BI sz 24,
R B8 vk B AR R A 2 AR A, R HACZE ARk B Y ] 9 X TBBPA & AE T i 5 GST {1 W) 7
0.100 mg/Lyk FEZH 5% 7 d W 31755, X TBBPA (0 i vk BEiE = T GR; GPx Fll GSH X B 845 XF
TBBPA i i 6 Bt — 2 B A B 200 C &R GPx 7E 0. 100 mg/L 2RI K EiFEST (3 d i) FIRE,
7£0.010 mg/L HNIRINAE 7 d 55T I HifFFKELT 0. 100 mg/L 2H; GSH % & B AR TE 0. 100
mg/L 4 (3d) &%, 760.010 mg/L 4l (7 d) Fhi, (HHEAEMRASTE 10% LI, X ER 5%k
JEJERITT GR UG VEARRE A SRR

5T TBBPA XIHUAHTEML RG RN, BA —LEAHRIRTSE, WaRaEss " B, 1£0.001 ~
0. 100 mg/L TBBPA ¥R EVEE F 3% 12 ~20 d, #hid (Carassius auratus) I35 T #8 & (LY AL
(SOD) . GPx MydA LAl (CAT) 7M1 GSH & P b R G e bndy KB m i, Hr GSH X}
TBBPA 4ME0, 18N 7 110 Bl P 35 S 3 15 280 7 456 W5 T 7E 0. 005 ~ 1. 000 mg/L. TBBPA
N #FR 8 ~10 d X} Eiks| ( Uonopylephorus limosus) #) CAT, SOD 1 GST BiH LS, KM FEFRI =
HEIRIRE, {H SOD B RBUR; REARKIAE " BFSE %W, 0.05 ~ 10 me/kg ) TBBPA £ 14 d J& 1 4 75 1
Z kM5 (Eisenia fetida) B SOD, CAT., GST 3EMEZE 0.05 ~ 1 mg/kg B F=A: L #F5 S, Yang Suwen
A0V RS T 52T 0. 35 ~0. 71 mg/L TBBPA #1132 d, 7£0.35 mg/L B} GST 1 GR {E M 4 d #
BEFHET, Hh CR G B R R, JFHAE0.50 ~0.71 mg/L N#5E 32 dJ5, S AREmH
B EIERAKF, BEIIHUAR AR AR5, DL RS 7 LA T Ak R et TBBPA 27k
MR, EARETEhR = LN IR, B ER AW IRNPTRM R EA G E 24, SiERr21k
ZRNZFPR R, LERTHUIN A R B A A E B, LA I SR FH %) R S35k MBI A BT AN [
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