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Ecotoxic responses of MDA and antioxidant enzymes in testes of the frog Rana

nigromaculata due to exposures to lead and cadmium

SHI Cailei, ZHANG Hangjun,JIA Xiuying "
College of Life and Environment Sciences, Hangzhou Normal University, Hangzhou 310036, China

Abstract: Healthy adult male frogs ( Rana nigromaculata) were exposed to lead and cadmium to determine the ecotoxic-
responses of MDA content and antioxidant enzyme (SOD, CAT, GSH-Px) activities in testes. The results showed: (1)
The MDA content increased significantly with the increase of Pb or Cd concentration, displaying a clear concentration-effect
relationship. The changes of the MDA content could show the injured degree in testes of Rana nigromaculata under a long-
term exposure to Pb or Cd ; (2) The CAT and GSH-Px activities in testes increased significantly, whereas testicular SOD
activity did not changes in all pb or Cd groups compared to control. The results indicated that GSH-Px and CAT activities
played an important role in the prevention of oxidant damage in testes in response to the exposure of lead and cadmium; (3)
In these three antioxidant enzymes, the GSH-Px activity was most sensitive, and the SOD activity was most insensitive to Pb
or Cd exposure. Therefore, the change of GSH-Px activity in testes of the frog Rana nigromaculata is the best biomarker to

indicate Pb or Cd exposure.
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FAR A B — R AT 3, RV Z BRI = AR AR A . AT I AR 6 T4 AR AT 3 4
RS R E AR EL PR T A DBI ") H R B b 7E I B I, A S48 AR PTG 3h ks S BT 508 R
WARE . SEBEkE (Rana nigromaculata) 53752 , ELEVAE MBFFE ") F200 , B8 Bk 2 PR 92 4 HE VT A £ B AR A
KB, A SEH LA BB S R S, BFSARAK T4 40 5 B X SR BRI 20 4 P Y R R 3 R AL
(FBEALYIBALEE , SOD ;i S AL EURE , CAT; A bt H o S AL , GSH-Px) 3% PRSI , R4 SR Bz
HEFERE VBRI, IR RIS R R M B SR R SR BBl 2 AR, IR ANt S K P T R 15 e R 7
FHERRR R R IR R
1 ##EFAZE
1.1 SZEHRF

Pb 5K Pb (NO,),,Cd 3R CdCL-2. 5H,0, ¥ k43 #r4li, Pb., Cd 43 5 Fi XUFE 18 7K e i iR 0. 3g- L' .1
mg- L~ B (2 B4l Ph** Figl Cd™* ) , SLub i i BRI 75 A VR
1.2 fAzh

it R A A SR B WM T AR, PR 2 (7. 19 £0.33) em, 44K H(36.29 £6.60 ) g, TEE
PURA 2—3 om BRS AR (RS 3d UL ) MBI /K MR T (SEIR AT 10% MR RSB th e 3% 7d J5 , kit
fH: AR B 5 1 SRR HET 2
1.3 Sk
1.3.1 SEGAbTE

SRR FENLA N 6 4, A 20 H o ARYE 96h A TSI , B 4 I E R ARUETS /K45 HEOhRE (GB
8978—1996) , ¥ LT 4 BB UL M DI REE T 3 cm TSI H120.1,0.2,0.4.0.8.1.6 mg-L™" i Pb W h 1
0.002.0.006.,0.01.0.05.0. 1 mg-L ™" Cd ¥ P , % IR B BT 3 om RIOE KR . SRS
3 I BIK A (60em x 40em x 35em) , SEH F7K 7 BES 1 ) 1 7K (SEHR 7K iR 18—22°C , pH {B K 6. 5—
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1.3.2 FEfhAb

PO L4140, FIZEI/K oPe, T, FREE 4 °C T Lo WG 5L fin 4mL T8 A BB Eh /K B L), PR B 51 0 e
YK AI%, FF 4°C,10 000 +/min B0 10 min, ¥ _FEBARTET — 20°C JKAE A5,
1.4 f5hR0E
1.4.1 MDA &

3 (MDA ) W& R FABRAR E FL ZBR (TBA) 3, MR 45 B e ) & (W B 7 SO BUAE ) TRRBF S ) 6
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1.4.2  HUEALEHEHEIE

RES BB BCP R TS R 0 SR T T 22 P e s AR B AL (SOD) T WU 52 3R 3 14 48
B BRI — M 5 1 AL U8 ( CAT) I VWU 52 SR F— AR B s s 28 I H kit 480 Ak 9 i  GSH-Px ) 35
WSERF 5,5 - AR F AR (DINB) Ho a3k s X H0 0 1 F 5 E AE 4 T ARBFSE I , A5 Btk v &
BLBAHEAT
1.5 $mabes

SEIG PR R FAGE TR 14 SPSS 10.0 #E47 . 4 4L 3 2H 5 56 BR4H = [A] f9 2% 574 SR FFY Dunnett's t test(2-
sides) ,P <0.05 g EA BEWXER, A R IITRIE + FRERERER.
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SERFiEAE S MDA & B IBE%E Pb . Cd Jeagvk B B3 in 1 2 2 9 7 8 e # (B 1) o i 1a AT L, 76 Pb
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Fig.1 The changes of MDA contents in testis of the frog Rana nigromaculata exposed to Pb or Cd ( = P <0.05)
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Fig.2 The changes of SOD activity in testis of the frog Rana nigromaculata exposed to Pb or Cd
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Fig.3 The changes of CAT activity in testis of the frog Rana nigromaculata exposed to Pb or Cd ( * P <0.05)
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Fig.4 The changes of GSH-Px activity in testis of frog Rana nigromaculata exposed to Pb or Cd ( = P <0.05)
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% MDA & 85 Pb \Cd @ Wk BEAE EIASEH /M7 S MDA &85 Pb Cd REWBEMIFAELIER R,
R*43570.8710.0.9310, 1% MDA % &5 Pb \Cd B FWkSE 2 MM R I MOV E—RM X R o 4 Pb .Cd
RBEWE S GSH-Px IEHEHEITSE3HET,Pb .Cd R8BS GSH-Px 1% E 2 [A] (9 ATtk R %04 51 K Ry, =0. 9254 FI
R%, =0.8553 , BB E 5 GSH-Px IEHEMI I RUREHT . KRG H MDA & (GSH-Px 3% M:Xt Pb .Cd Btk A
BRRER.

*1 F5%E MDA REM GSH-Px EFi5 Pb .Cd REREMNEEALITER
Table 1 Results of statistic analysis to the MDA, GSH-Px and the Pb ,Cd concentration

15 5 ltem [B]J5 772 Regression equation R? P

MDAy, Y =2.8845X +8. 168 0.8710 P <0.05

MDA ¢4 Y =66.409X +7.7156 0.9310 P <0.05

GSH-Pxp, Y= -36.01X% +82.991X +23.717 0. 9254 P <0.05

GSH-Px¢y Y= -3894. 1X? +816. 95X +25. 364 0. 8553 P <0.05
3 e

3.1 MDA XF4% 455 55 IR by
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K AEREY, BBOEAE 0. 1—1.6 mg-L ™" Pb.0.002—0. 1 mg-L™'Cd Wk RFET K5 MDA X4t SRR BEM
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3.2 3 R ALY T R R B 2 S AT
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AR SLE P i 3 AT AL I M X 40 0 R SR I R A8 AL AR T & B, GSH-Px, CAT 35 4 Fy Wi B2 28 £k L
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