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Toxic Effects of Exposure to Nonylphenol on Bufo bufogargarizans Tadpoles

LV Yue, ZHANG Ying—mei, YANG Feng, SI Wan—tong

(School of Life Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: There were few reports on the toxic effects of nonylphenol(NP) on tadpoles. This research was designed to investigate the develop—
ment, catalase (CAT) activity, content of malonyldialdehyde (MDA ) and DNA damage of Bufo bufogargarizans tadpoles exposed to low con—
centration of NP. The tadpoles were exposed to NP concentrations of 0.002, 0.005 and 0.010 mg+ L™ for a period of 8, 16, 24 and 32 d. The
results were as follows ; (1)The development of tadpoles was inhibited significantly during exposure to 0.010 mg L™ NP (P<0.01). (2)The
CAT activity was induced initially and then depressed to control level at the concentrations of 0.002 and 0.005 mg+ L™, while the CAT activity
was first induced, and then depressed, but induced again at the concentration of 0.010 mg*L"(P<0.05). (3)The content of MDA increased
gradually from 24 to 32 d after exposure to 0.002 and 0.005 mg+ L™ NP(P<0.05), and there existed a time—effect relationship. (4)Compared
with the control group, the level of DNA damage increased to the top value at 16 d(P<0.05), displaying a dose—effect relationship, but it de—
creased as the exposure time prolonging. In conclusion, even at the concentration lower than the irrigation standard, NP still inhibited the de—
velopment of tadpoles, and resulted in oxidative injury and DNA damage.
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Ao 0. I IV 2K 388 rp 4 i B 4 b EE BRAE 43 3
0.002,0.005.0.010 mg - LM ZS2 R LA E 3 3
FERE NP A, [FET s AXS B, AR BRI
(T S 30 R o e VR A TP B B AN X S 25 TR
W) . BAIA AT, B4 FEYLBA R
100 B 4835 F 30 emx25 emx15 em BEFEET T, BHEIK
2R 3L, & H R 2/3 Pl oK EMRE, 45T
8.16.24.32 d Je U T4 K & F (CAT 1% % MDA
2N DNA iR H0E , FF G HRslsE T2,
122 EREENE

BEIFEHLET IS Sl H2R g4t &4

K BEMER . HBKERTERKSETFHRTR
FOBER 0.1 mg)FRE
1.2.3 CAT {5 MDA & Bl =2

FHETREALIBORE 55 E fupbst, 1k, DR, B
H, I 110(W/V) I ELBITIA 4 CHA SRR EL 2% vh
W (pH 7.0), KIS 3 , AR B .0> (12 000 rmin™, 20
min), B HIHWARAET 4 CHFETEH

CAT 75 MM R B E ek, —
ASBAL) CAT 1R SCN 7 25 °C, 100 s Al Hy0,
GyfE— 2L R E . MDA & 8 R RS B L 2 iRk
W™, AAEASTENERAZSHRTERE
P,

1.2.4 DNA 5%

SR FH B4 G 25 J2 B K (SCGE ) B AR #E 470 g 1,
2t BAERTE 549 nm R B T LR, MKIE A
BEHLIC S 50 40HT, FAbHF- 17T 100 4~40
M, R EER SARERARERE SN 0.1.2.3.4 37
%o DA% U7 (Arbitrary unit AU)ZR7R DNA $if57#2
BE,AU=X ixni,ni N5 | PGB,

AEXT DNA $fnfe B =(4b#2H DNA #iihHE E-xT

BEZH DNA $MGFEE )/ BEZH DNA $5F2Ex100%,
1.2.5 $yaba

FH SPSS 11.5 X #E4T S8 114347 ; FH Microsoft
Excel 2003 EE . XHEIEHTIES S ARK, AR
A A Py 2= ¥R B R 200 s, dE %
AR LSD 1, P<0.05 2R 5% P<0.01 £8
WiB 2 .

2 HR5iTie

2.1 NP xfifsl K& HHI= I

£ Rb PR UM B FE T B 5 R R4 2 ) T 3 2 S
(P>0.05), 3ET-REIIME N 7.67%+1.31%, iBHABF
FEH TR A NP # BEX AR R R s (G ST R
VAT, A FEWRER) NP XTBERAE K AT AEAAR
[FIR(FR 1), 0.002 mg- L7 NP SR EE T
R EEBAZ B ERM, 0.005 mg: L™ NP {L7EH
7 8 d BEMH(P<0.05) BRIt A=, HEE ] 9
FE A AR FZ BB , 24 d Ji5 Ak PR Rt Y
B IR IR E X BEK, 3X— 77 T U B sk of
NP SRR, BV B R B, T it o= A B¢
PRI 5 75— 77 T UL ] NP ZEBRHSL LA Py 7T BEAETE IR
fi#td %, 0.010 mg- 1™ NP Kb FRZF BRIL A9 A= K32 2B
M, RFE 16 d LR, FRA AR TELLIESE,



1088 B 1% BN PR R IR A TR P8O 2010 4 6 A

FINFERRT X B 2 ) 22 5 2 38 (P<0.01), S HA
PR BRZH AR b 22 Sk B B & (P<0.01) A BFSE
R, NP W] BB T AR R S R A K 1l
(GU/IGF-T axis ) 5% Wi & £ Gy P A= 117, A 52 NP
oWt PR 55 2 AL, DR A — R ik BE S IR P
i NP AT AE IS TV apel 49 A oI E shRZ iR I
HE,

2.2 NP 3t CAT iE1E R MDA S EHI8h

T MR B 4H.(0.002.,0.005 mg- L) CAT 7% ¥
e (P<0.05) 5K o 0.010 mg-1 NP 2bPiZ] =3
- -5 R E S, TR 5T R
ZH A b 22 Ak 3 (P<0.01),32 d J5 A BT T R, AT34R
Xt RAZEREE(P<0.05)(F 2), EWEILIALR
Gl R AT AL, FHe CAT WEHE M RB bR

R | TEE hER IR 4 K E TR (n=10, EHEAREE)
Table 1 Effects of NP on growth development parameters of B. bufogargarizans tadpoles (n=10, Mean+SD )

_ I BRI/
EfL W/ mg- L
8 16 24 32

£K/mm 0.000 21.28+0.44 26.53+0.53 29.07+0.59 29.90+0.56
0.002 21.91+0.75 26.22+0.77 28.87+0.69 29.52+0.80
0.005 19.48+0.67* 26.26+0.74 28.65+0.92 28.66+0.93
0.010 19.53+0.50" 22.03£1.25% 23.68+1.45%e 25.081.06=

AR5 /mm 0.000 5.59+0.14 7.26+0.21 7.96+0.20 8.03+0.18
0.002 5.56+0.20 6.89+0.18 7.55+0.21 8.13+0.26
0.005 4.80+0.21=4* 6.58+0.19° 7.53+0.30 7.80+0.31
0.010 4.74£0.14 5.89+0.27= 6.35£0.2] e 6.80£0.20

B /mm 0.000 11.98+0.30 15.00+0.38 16.82+0.42 17.55+0.48
0.002 12.3610.46 15.04+0.50 16.62+0.63 17.09+0.61
0.005 11.08+0.43" 15.23+£0.47 16.8210.58 16.88+0.65
0.010 11.49+0.31 12.87+0.86% 13.78+1.03%b 14.48+0.72tb

R /mg 0.000 0.12+0.01 0.19+0.01 0.23+0.01 0.24+0.01
0.002 0.12+0.01 0.18+0.01 0.22+0.02 0.23+0.01
0.005 0.08+0.01* 0.16+0.01 0.21+0.02 0.21+0.02
0.010 0.07+0.01=t 0.1120.02=t 0.12+0.01 =t 0.1420.01 =t

K ARTE 0.000 1.67+£0.02 1.59+0.03 1.54+0.02 1.54+0.04
0.002 1.72+0.02 1.62+0.03 1.63+0.03* 1.53+0.03
0.005 1.77+0.08 1.68+0.02* 1.58+0.02 1.52+0.03
0.010 1.72+0.02 1.56+0.02* 1.55£0.01* 1.56£0.02

7« 53 B2 A 8 (Compared with the control group ), a: P<0.05;aa: P<0.01; 5 0.002 mg- L™ AbFH#H A1 H 48 (Compared with 0.002 mg- L™ group ),
b:P<0.05;bb: P<0.01; 5 0.005 mg- L AbPEZHH v 382 ( Compared with 0.005 mg+ L™ group ), ¢: P<0.05;cc: P<0.01, T,

* 2 TEEhEREIREE CAT FiER MDA SEHZM
Table 2 Effects of NP on CAT activity and MDA content of B. bufogargarizans tadpoles

i gL all
8 16 24 32
CAT 35 H/U -mg? 0.000 41.34+1.90 106.61+6.94 67.82+9.31 81.28+14.55
0.002 44.17£2.09 126.90+8.08 126.73+16.69* 80.87+8.74
0.005 47.14£2.17 110.85+6.44 113.13£9.66™ 73.66+12.22
0.010 49.23+1.79° 98.45+11.01 153.51+9.62* 116.99+18.69™
MDA #&/pmol-g* 0.000 21.19+2.29 27.13+1.62 25.05+1.03 26.94x2.77
0.002 20.93+1.62 23.51+1.79 29.99+1.71° 35.87+1.39=
0.005 21.03+1.21 25.80+1.95 31.43+0.76* 33.75+0.84*
0.010 21.05+1.04 25.31+0.21 33.13+0.99* 34.62+1.37*
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Figure 1 Effects of NP on the DNA damage of
B. bufogargarizans tadpoles
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