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Oxidation Stress and Toxicity of TBBPA Pollution on Polychaete Tubifex
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Abstract: Using the indoor simulating method of dynamic and static exposure respectivelys the toxic effects of TBBPA on the antioxidant enzyme
defense systems and Glutathione-S-transferase ( GST) activity of tubifex Monopylephorus limosus were examined. The activity of superoxide
dismutase (SOD) and catalase ( CAT) with time was also examined. The results showed that after an 8 d exposure, the SOD activity was
enhanced at first and then inhibited gradually; at last enhanced again. The highest activity of SOD ( p < 0.01) was examined under 0.05 mg/L
concentration of TBBPA. And the activity of SOD was much higher than that of control (1.5-7.8 times more than that of the control). The
activity of CAT showed a tendency of induction firstly and then inhibition; then induction again and at last inhibition, reached the highest value
under 0.5 mg/L of TBBPA. Furthermore, the CAT activity was higher than that of the control (1.1-1.9 times more than that of the control)
except that under 0.005 mg/L and 0.25 mg/L of TBBPA . Moreover; the highest activity of GST ( p < 0.01) was observed under 0.25 mg/L of
TBBPA. The activity of GST was enhanced gradually at first and then inhibited. As the same as SOD: the activity of GST was induced
significantly (p < 0.05).The changes in the SOD activity showed an “M” trend, while that in the CAT activity showed an “N” trend. And the
activity of SOD is steadier than that of CAT.Thus, changes in the activity of SOD and GST’ especially SOD; can better reflect the toxic effects of
pollutants on tubifex.
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W, R IR N PRI S AR 1T 45 & B R G0ty
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Fig.1 Changes in the activity of SOD and CAT with different

concentrations of TBBPA during 8 d exposure
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Fig.2  Changes in the activity of GST with different

concentrations of TBBPA during 8 d exposure

2.2 B P I BT AR A 2R G B N (] 1 AR A

7€ TBBPA %75 155 1 d, BUBI 4K 9 SOD 135
R0 5 . Bl A 2 5 I ) (1 G, SOD 13 PR
K, 5 3 d A B KIE 3 (p < 0.01) . Z )50
PEBH 2 FRAR, 75 7 d B A— 2202 [ T J5 4k 22 N B, TE
BT — NG M7 4R . CAT 13 7 02 7 4
FIH 1 d HFHHIFE S, B 5 dBBHE KR <
0.01), Z Ji o P 20 38 P AR 22 0 ALK F (p >
0.1, 55eJi LIFURBIT;, CAT 3G HE X — Bk a4 I8
BT — NS R N RY 2k (B 3) . TBBPA 14646
Joip 2 Aol ] A PN e A KR RS T A 1 R, PR
1L SOD F1 CAT [ ¥7% % b 2 #% 15 %, tH T~ TBBPA
TEVR N IR AR U B B 4 4 95 480 2R e S Ath B 25 1)
B, AETE A B B FRAIC, B0 SoD A1 CAT 1#
TEPERRAG T CAT B 2 X AR (R TF, mf g h T
B N BT AR BRI H, 0, . RIS AT LUE H, CAT
(03 P AT — AN K 190 [ Y A2 3, de v o 5 B I A
Z AP 35 22 5 (p < 0.01), 1] SOD [ ¥ A%
B FE AR/ 5 B vy i B AR U2 (R 22 e B
(p <0.05).

3 i
F H {4 1k, R M WL TBBPA X Eis] 75 11 244
N HRIE , (B2 A A DS =9 T TBBPA X 1

Al 7 A= A PR 5 R AR . k1) 4 B 25200 S K AR S M TR
ot JEAT T 8RRV, 45 R 2R TBBPA XK
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Fig.3  Changes in the activity of SOD and CAT with time

TS5 1¥) 48 h ECyy N 0.69 mg/L, A BE 1) 96 h LG,
9 1.78 mg/L, T4 B 15 #11¥] TBBPA 72 h AL B 2
HEBURFR AR, ECy A 0.14 mg/L. HR 3 16 2 49 i %o
HRFNFRIVEN ARE, TBBPA J& =y 25400 )it .

PUEAL B R GAE NS A R RR, (S
B 3 P AECIR i DA S W UAA TR LR I )5 A s B o O
EORVER , £ A HEEE R 48 (SOD CAT-POD %5) 5 —
LN Ir T HUEAR) . A AR PTGt T
W9 AH 2 B0 R SOD X 2 R G i)
IR AR 23 e H KR L e g GST 1 N 56 2 B B
il B, A AL YS B 5 GSH &5 G, AR iR P 1) /N
ST, TR VS G ) T Pk, IX R A 22 1
N EE YRR B FE R IR EETG Y Orue 2 R R SY
2, 4- W KA L (2, 4D) H R I B
CazinphosmethyD) 5 — 5 52 & 75 G I, wh &K 3L SoD 5
GST MG T 2 35 75 5, mT A g v e s 1 2= 40
B, X G ARG B 1 25 RO AR — B AR AR
Borh, B 4455 8 d J5, SOD IS A TBBPA % #5 K
FE25°0.05 mg/LIS BIRE #) 2 35 Ho i 3 (p < 0.01), 4
XTI 7.8 £i%, IF H &AW PEAL SOD 3% 1 32 B 3%
f TR IR, e RV 1.5 A5 N E0 AL 7.8
% .GST HITEPEAE 0.25 mg/LIN A B & K57 (p <
0.01), A% AL 1.2 %, - BEAL GST I3 Ml
VIR EWES M CAT B VELE 0.5 mg/LIN A ik |
BRET, BT 2 ADNWIELLI CAT W% 1 52 $0 i 4
Cle KA 16.5% ), Fo A A 5 4 3% v o -1 ) TR
Y1, o R 11 RN R 1.9 % il BL BT
PLA H, SOD 5 GST HEPEXT TBBPA 2 % 1) % W 45
A 2B AR A N TBBPA V5 44 14 AE Wb & ) 5 1
SOD I PELE 0.05 me/ LI RIE 2 45 K15 T, AHXS K
W 5 A UK
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AR 2 00 45 3 5 ARSI — 3 45
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NN Y e 7/ b R o =0 NS RA S A (=X I 1 8
PLAE S SOD HIE It I AU b A7 — 2es 0 =
RI, AEFG R 8 R GST s PR JF R kA B 3
ARk, FL A AR T U, B 5P LTI 9T TBBPA
Xl e R AR AR PRI, R I SOD [ 1 A P B
(1) T A7 TBBPA ¢ 52 Y0 [ P AR 4 i, 3% ] fig PR Ay
B AR SYG Frk SE 08 AR RN AN ) ) R RO
ARSI B R 1) 2 8 R B A AE — o 22 e, HLAR A
EAFHRNIET. K I, SOD Al GST fig 5 178 b e i
B G (R A= Whn &9 LA S TBBPA o) B i (1) #5314
1 FMLAI A5 ) A fp ik — DA

4 g

(1) AN[FJH ¥ TBBPA 5% 8 d J&, Bis 44 N
SOD FiE R (ARG B B 43 Sk T BRI T T e 3
FrE, 75 0.05 mg/LI SOD H3E PE# e K2 (p <
0.01), A X HEAL ) 7.8 £, W LA SOD M) iE 134
R T AL T CAT 1R 9 1 2 A0 ) 2 T o B
I T s FERREAIS 4 BB, 0.5 mg/LIN L35 P 0k 3]
B KMECp <0.01), B 0.005 mg/LF1 0.25 mg/ L 5 41
CAT JE PEZ A HI AL, AR LA CAT HIW& PER & T
X R4

(2) B4 8 d i, LR A GST (G P a2z 1g
ETHE R R, BRI 0.25 mg/LI, GST 3 1
LB KIEF(p <0.0D), KWL GST HTE 1Y
B TR A

(3) 4£ 10 d AR A Py, Bilds] 4 9 SOD [
MR BIE R T — MR ITERM7TE 2k, 7256 3 d
I P VRIS B d K53 10 CAT 3 P 1 2 40 ) 36 3
N A NI L, 7E55 5 d I L PRIk 2]
K53, JF H SOD BITEPEEL CAT A Bl I 1) £
AR B /) R R S ASE

(4) TEIE R 138 Az BEAR FR B9 0 BRI, SOD 5
GST HE 22 4 ABLT- B fE S Bt Hy TBBPA X B 5] (1)
VRN K ILREMEAE R, T SOD #9322 AR 4B, - B
R AHE ZH RETT/E N HE 78 TBBPA P83 4L
G/l a7/ [k cp im0 i
SE -
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