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9 6.0~6.7 mg, H X BRI A B A B 2 A GRS
A, 2012), FEFG H0 XOREE BN M H AT 0F5E . &
R % i b DCONHE Y A0 J) -5 0 ) it G 16
PR AP I A S 1A G2-M 188 s 1
JCE LM DNA 2 H (Yu et al, 2007), K5
AMEF O S BILEFHEATAR AT

KB 2017 -03-15

E£TB WA HHF T HE S H (D20131705) 5 4 £ 4 57 Uk
7 A R TR AR S 56 5 T OGRS (TMK ] Z003)

VEE RN AR 1990 4F 4, B WL W58 A, F 58 07 1) g 7K 2B A
Y%, E-mail: 1225955454 (@ qq.com

BEESE XA 1976 F4 B W+ B2 TRAERIN, £%
IR 7= IR0 5K AR A 2= F5E . E-mail 1673164434 @ gq.com

NXEHS 1674 -3075(2019)02 — 0108 — 06

X 20 S I T 9 LB il 3 b 0 R A L B
I IgM K E R F 5, 2012),

H Al A M 5t K A sh ) BOoK A 25 R G
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PR R F bR EE TR 5256 sh ) (3K B 2B, 2007) . AR
19 B AL B (SOD) | i A b & B (CAT) N
(MDA FEBHES WA N B AL RGP A EEAEH .
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40 em WK ERNE R 7 L IBEE KT 5 mg/L,
H 5 B $5 MR YA VRoR B 2 0K 8 SR W 0036 B E % BT
FAE 50 LA, B K I 48 7K RV B sk i . 1E 20K
BSATL dfst ik $mR, B ALY 1T

1.2 iR 58 A7k F1ik

WK MBS 2 dWESE T K, A1
(LaCly « 7H,O. 43 #1 4, 99.99% . 3¢ [/ Sigma A
D . B —HAERSW, La’ W1 000 mg/L; %)
B4, La® " M o 100 mg/L., & M1 E 2 & .
SOD,CAT MDA &5 & %10 T 7 5t @t i A=) L%
I .
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TR 25 2 24 O HE TR B IR G, 4 X 58 X RSF R
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B 7K I (22,48 £1.07)°C s # 4 (5.63£1.09) mg/L;
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Wi 2t E gl m g (96 h LG, =
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g3 o SR G TE ) A vh o3 B PR IR R 2 2 0 A0 SUR g
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U FRIC , S B T 80°C VK AR A A7 . v B Bk B 41
ZURE L2 0.2 g, FHIRFBL B T Pk 55 w41 805 & T3
BEAPR AR 3 1+ 9(W/ VDI 0.9 % il T4 A= B
ERIK S TEVKOK W AT 0K WS 5~ 10 min, SR 5 KA
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FE WG R LA K. MDA & &,

1.5 HIEHH

TR BT 5 B U8 ) SPSS17.0 48 3 #1144 B, R
FHEA N R J5 2243 BT (One-way ANOVA) iz [l £ &
R (LSD) #1722 5 MR g . e Buds £ hy
SR AR EZE (MESD), P<C0.05 %R 5 X R4
HAEREES,

2 #R

2.1 FAXHE ) ATERAE SOD & 14 /%1

BT A fi BT JER A SOD 36 4 19 52 e L 3k 1
MK 1, Jr 200k B, 25 A0 A ) 22 e A 8 3% (P
>0.05), X B 4 SOD & ¥ K (79.50 +
19.0)U/mg, S5XMAAHI,0.04~0.32 mg/L ik
5 4 M e IE SOD % M th B — & BB BE IR
(P>>0.05) .10 0.80 mg/L #1 SOD i 1 H Bl — & &
JE FTH(P>>0.05).

F1 #XATEEAE SOD.CAT iFH K MDA & E %M

Tab.1 Effect of lanthanum on SOD and CAT activity and

MDA content in the hepatopancreas of G. rarus

e/ SOD R/ CAT %t/ MDA 5/
mg -« L U+ mg"! U+ mg’! nmol * mg™
0.00 79.50419.01 51.25+6.07 2.51+£1.02*
0.04 69.72+17.09 45.8444.37* 2.30£0.18*
0.08 66.42+8.52 44,154+11.25¢ 2.42+0.66*
0.16 69.60+10.74 40.22410.00% 2.247+0.45%
0.32 69.79411.13 42.224-14.33% 2.524+0.40%
0.80 84.5046.31 58.18+8.19° 6.07+1.41"

[R5 B ARA ) 5 B 7R 22 57 135 (P <<0.05)
Note: Different letters in the same column indicate significant

difference at the level of 0.05.
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Fig.1 Effect of lanthanum on hepatopancreatic SOD activity
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SPRXT A A il S8 B A C AT 3% 1 1) 5 ) L 3R 1
FE 2, Jr 2253 BT R B, 4% Ak BE2H 0] A7 15 2 35 22 S
(P<<0.05), CAT i tE22 il % [ SOD —H. *f
P20 CAT ¥ P R (51.25£6.07) U/mg. 0.04~
0. 32 mg/L 5 2 AT BRI CAT 35 1 50 20 AH L
PR — R B BRI (P >>0.05), {H0.80 mg/L 41
CAT i kA — & R JE EJF (P >0.05), H
0.80 mg/L4 CAT iG MW ZE & F 0.04~0.32 mg/L
H(P<<0.05),
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ﬁ‘; 30: Yy i B A 4 (Todorova et al, 2005), Hzh¥) 7k
=2 TG R Y5 G 5 5 T {k p1 SR S
10} I 7= AR R TS M E T, SOD L CAT 6 # J¢ MDA
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(P <<0.05), % M 4H MDA & & K (2.51 +
1.02)nmol/mg, X MM ,0.04~0.16 mg/L
R 41 F B AE MDA & & B — 2 R R I
(P>>0.05),{H 0. 32 mg/L 21 }FEIE MDA 4 & i
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of the hepatopancreas
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B T AP 4R A Bl 3R GE7E 4R 47 4 A R AR
i J5 TR T 43 2 B A H (Palacea et al, 1998),
FEARUE A 72 b HUAA AT A 3 PR S 44, i OH-
O, Fl H, O, 55, 3% 88 [ fiy J 45 R B I B, 3t 23 %
BUA 3 A 38, 5 1 6 2R 3 | B BT it 4804k, 2 T
A3 DNA Wi e MURSE T %5, A H B
FeJE — R AT = FE AL 2 SO I 1k Y 3 AT X ALK
AETETEAE R L BE 2 5 B AL E S DI R A (Rees et
al, 2008), IEH AYEIIEOLT , £ 7 — 2L 20 i H1 41
AR5 AEAIL 1 >F I 7 0 PR A A 7, A0 il R i T

JR s RN — B AR R (B,
2009) . YAk 2 B BRBE B9 2 RE B I, SOD
PES YA T T 7E 52 50 R b A D2t B
SOD i £ 18 L CRBFE I 45, 2008) 5 B 25 Jily 361 15 (]
Ko BE w38, SOD 3G MEE # S AW B 3.82 mg/L
TS 22 (Anna et al, 2014) ;48 B E A
W i sk 5, HT R L R G2 AS e BB B o — B (E
SR R bR A B AR, A o 3 A0 e R B
(Ana Maria et al, 2014) ; TL B AL R G HE 0 IR, BL A
AV, 1l 75 4 [ /% (Barbara & Andrzej, 2016), 44%7%
FEQOIDFFREM AR ER S TS 1FHFRILEER
YT IR R 2R A SOD I 1 3 5%, 0 YR B 4 8 1 rp it
Z (W5 B 1 23l SOD 36 PEREAR ; 3K B4R (2007 0K
La*" ¥ BEBAR AT (0.1 mg/L) . 8 KX H SOD ) i
PEBE SR T ILPA R IE L L £ 68 Y SOD T
L AR A B B W ¥ (2 mg/L A1 5 mg/L) BIR 5
girp x5 A2l SOD 36 PR 5 BEAIK

ARSI AICHR B AL B IIE SOD 5 PR 25 B
Xof HR 4, T 85 vk BE 20 (0.80 mg/L) SOD I P & T %
WRZH , W BE 5 A - La® WA - Th, 5 A7 fify 65 T
JEEE SOD ¥ 4 32 21 1) 52 Wi J& AS TR 19, 3X 55 34 Sk
Wi ES . HIFEE AR . (D RHMIRK s
ANTR) e B9 AN (] S [ st 40 %o ) — 25 40 1) AU
AT REAN [H) W) — 5 40 % A [ 30 4 i 4 AL 1 7T R
ANTE] s C2O KM SOD i 14 414Uk W5 ] L ffU M 77
TE 2 5 (Samarghandian et al, 2017); (3) A [] i &
VB I e 5 W Uk B A7 e 2200 L5 1 A A 5 et AR
(Meador, 2015) 5 (4) A [] i 56 (4 Y 75 Biof 18] 77 76 22
S, FREEAETE B M R (Pletz et al, 2016),
32 AEAMBEREES CATEHENETK

CAT 24 Wik g —Fhbe S0 By 8 Al . o] LAY B
SOD J R J& 72 A4 1 H, O, 5 3% P, 23 hin b4
H,O,, /4 H,O fl O, M FE, MEYWE— &l
Bl N B InE , 255 5 CAT 3% P85, {0 275 Ye ik
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JER N —E RS CCAT WS T, BEg T
(2003) fdE N7 i i Y 2ok 4R b ST I S Ty 1 G e
I ok S A S S M L BB S It YT G AR o B HL R 5
M) ] S A 47 B 458 95 I8 07 TR — s B TR AR I

AWFFE L La® IR 41 (0.04~0.32 mg/L) JiF
JBEHE CAT 76 1 % %t B8 20 A1 Lb o B0 — i 7 R A1
0.80 mg/LZ4H CAT itk — & F2 B b F+. X 55T
1l SOD 6 M A8 fb — 3405 5K 7 I AE (2009) B 58 v
MMM S . Y 2 8 Wk 235 0.80 mg/L 41AT,
CAT {3, R R n] G2 840 1 La® ik A HL
WIF 5 S J0 77 AR 06 M B R BRI, SOD I 1 75
S AR HLA N H, O, & &I m H, O, 17+
HEE SR CAT MY 5L 3k il 1, LA
H,O, W43 3% (Chen et al, 1994) ; {H 4 #F 5%
Ny, B 15 Qe VR FE i i — DR IR A 7 AR
ARSI R B O, & ik R FEAL CAT I 1
(EJLE, 2010),
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Y. kARG B A A, AR B B R s T
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2016) . B2 B 9 ol B 0 385 s B O 5k 454k 48 4
J8l, MDA & & It . FRIR IR 45 (2015) LA 4L 2
& o5 3l W o 5 A A B PE AL R B MDA
SRR R T MDA 1R b 38 A5 e K I & A%
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775 TR BOL & Az ™ 5 1 S A3 15 (Oteiza et al,
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Effect of Lanthanum Exposure on the Antioxidase Activity and MDA Content

in the Hepatopancreas of Gobiocypris rarus
HUA Dong', WANG Jian-wei*, HU Bing®, LIU Jun'

(1.School of Animal Science and Nutritional Engineering, Wuhan Polytechnic
University, Wuhan 430023,P.R.China;
2.Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072,P.R.China;
3.Fujian Key Laboratory of Special Aquatic Formula Feed, Fuzhou 350308,P.R.China)

Abstract: The presence of rare earth elements (REE) in surface runoff and wastewater associated with the
excavation and smelting of REE threatens aquatic ecosystems. Research on the effects of REE on aquatic
organisms is lacking, particularly regarding the toxic effects and toxicological mechanisms. The rare min-
now (Gobiocypris rarus) is recommended as a test organism, according to the guidelines for the testing of
chemicals (Ministry of Environmental Protection of China). To explore the toxicological mechanism of
REE in aquatic animals, we performed a chronic toxicity test to examine the antioxidant response of the
rare minnow to different concentrations of lanthanum (La*" ). The fish were reared in freshwater and ex-
posed to 0.00, 0.04, 0.08, 0.16, 0.32 and 0.80 mg/L La®*" for 21 d. The activities of superoxide dismutase
(SOD) and catalase (CAT) and the content of malondialdehyde (MDA) in the hepatopancreas of test min-
nows were analyzed. In the control group, SOD activity in the hepatopancreas was (79.50419.01) U/mg.
SOD activities at the lower La*" exposures (0.04 — 0.32 mg/L) were lower than in the control group
(P>>0.05), but at 0.80 mg/L La*", SOD activity was higher than the control group (84.504+6.31) U/mg
(P>>0.05). Hepatopancreatic CAT activity in the test minnows displayed a trend similar to SOD activity;
lower La*t exposures (0.04 —0.32 mg/L) decreased activity (P>>0.05), while exposure to 0.80 mg/L La®"
increased activity (P>>0.05) compared to the control group. CAT activity was significantly higher in the
0.80 mg/L La’" group than in the 0.04 —0.32 mg/L La’" groups (P <C0.05). MDA content in the control
group was (2.51+1.02) nmol/mg. slightly lower in the 0.04 —0.16 mg/ L La*" groups (P>>0.05) and
slightly higher in the 0.32 mg/L group (P>>0.05). However, MDA content in the 0.80 mg/L La’" group
was significantly higher than in the control group and low concentration (0.04 — 0.32 mg/L) groups
(P <C0.05). Results indicate that La’" exposure produces a toxic response in the antioxidant system of Go-
biocypris rarus and perhaps other aquatic organisms.
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