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Acute toxicity of cadmium and its effects on lipid peroxidation and DNA damage in “standardized” Anodonta
woodiana

CHEN Xiu-bao, LIU Hong-bo, SU Yan—ping, JIANG Tao, YANG Jian"

(Key Laboratory of Fishery Eco—Environment Assessment and Resources Conservation in Middle and Lower Reaches of the Yangtze River,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China )

Abstract: This study was undertaken to investigate the toxic effect of waterborne Cd** on the freshwater bivalve “standardized” Anodonta
woodiana, a unique bioindicator used in the “Freshwater Mussel Watch” project. Glochidia(< 24 h, mean length 0.25 mm ), early juveniles
(< 5 days, mean length 0.27 mm ), and late juveniles(6 months, mean length 50 mm) were exposed to various Cd** concentrations for the a—
cute toxicity test. Furthermore, late juveniles or adults (48 months, mean length 85 mm) were used to investigate the temporal variation of
lipid peroxidation[malondialdehyde (MDA ) content] and DNA damage[Olive tail moment(OTM )] in gills, which are the target organs of Cd**
accumulation. The results showed that the 24—h median effect concentration(ECs,) for glochidia was 0.001 8 mg+ L™, whereas the 96—h ECs,
values for early and late juveniles were 0.004 7 mg+L™" and 4.5 mg- L, respectively. MDA content was continuously reduced over time in

both the 0.05 mg+ L' and 0.5 mg- L™ groups, and was not related to Cd** concentration( P>0.05). In contrast, the OTM values increased

= HEE.2017-03-23 ZHBH#:2017-07-13

VEZ RN MEi (1983—) 5, Wit , BUEOFST 51, NSRifenll A= IR G PF M 5 IR 05T . E-mail: chenxb@ffre.cn

*@IEEE .S # E-mail:jiany@ffrc.cn

E&WA : FEHAREESTF ARSI H (31502166) ; TLI54 A AREHA RS I H (BK20161144 ) ; o e 028 25 PERHIF Be B SEA RN L 55 3% %
g 41 H (2015JBFM13)

Project supported: The Young Scientists Fund of the National Natural Science Foundation of China(31502166 ) ; The Natural Science Foundation of Jiangsu
Province, China(BK20161144 ); Central Public—interest Scientific Institution Basal Research Fund(2015JBFM13)



BRI, 55 < A0 FRi AL 75 £ TG0 A PR IR i S 1L Rl DNA S5 (k0 5 1961

over time, and were linearly and positively correlated with Cd** concentration (P<0.05 ). These results indicate that glochidia and early ju—

veniles may be used as sensitive test organisms for Cd** toxicology research, late juveniles and adults may be suitable for biomonitoring Cd*

pollution, and OTM is a valuable biomarker for early warning of Cd** contamination.

Keywords: “standardized” Anodonta woodiana; life stages; cadmium; acute toxicity; biomarker
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Table 1 Quantities of chemicals required to prepare reconstituted soft water and the resulting water qualities

1A Salts required/mg L™

i & Hardness/ BdEE Alkalinity/

NaHCO; CaS0,4+2H,0 MgSO,

KCl

pH

mgCaCO;- L™ mgCaCO;- L™

48.0 30.0 30.0

2.0

7.3~7.5 40~48 30~35
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Table 2 Mortality rate( Mean+SD ) and median effect concentrations(ECy,) in acute toxicity tests with Cd* for “standardized” A nodonta

woodiana at different life stages

AR SRR BET /% Mortality rate Ve FE (959% 8 771X 7] /g + L
Life stages ~ Exposure time g.1" 25 pgL? 50 pg Lt 10 pg Lt 20 pgrl? 40 pgeL? ECs(95% confidence interval)
A 4d(2 h) 6 7.7+1.7 8.1=1.5 15.8+1.2 27.4+1.6 48.4+1.4  524x1.4 0.033 8(0.029 1~0.040 7)
Glochidia 24 8.242.0 60.8+3.7 77.7+1.6 82.4+1.7 88.0+1.3 1000 0.001 8(0.001 2~0.002 5)
HEIE(S d) 48 0 30.0¢11.5  35.0£100  55.0£10.0  65.0£19.1 95.0£10.0 0.007 5(0.004 5~0.011 3)
Early juveniles 96 0 35.0+19.1  45.0+100  75.0£100  85.0+10.0 1000 0.004 7(0.002 9~0.006 6)
Omg-L7" 0.625mg-L”" 125mg: L’ 25mg-L”" 50mg-L" 10 mg-L"
%)% (6 months ) 48 0 10.0£11.5  15.0£19.1  25.0£10.0  30.0£20.0 40.0+16.3 >7.1
Juveniles 96 0 10.0+11.5  20.0:+163  40.0£163  55.0+19.1  65.0+25.2 4.5(2.9~9.0)
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Figure 1 Impact of Cd* on MDA contents in gills of “standardized”

Anodonta woodiana juveniles
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Figure 2 CASP software analyze comet images of DNA damage in gill cells of “standardized” A nodonta woodiana adults

induced by Cd* for 96 h(x200)
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