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Fig. 2 Survival rate, weight gain rate and RNA/DNA ratio
changes of Marsupenaeus japonicus postlarvae in different
suspended solid concentration groups
* donates significant difference between this group and the
control group (P<0.05).
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Fig. 5 Comet cell rate, tail length and tail moment changes of
the comet cell in different suspended solid concentration groups
* shows significant difference between this group and the con-
trol group (P < 0.05).



3 DNA 497
, RNA
241 DNA
) DNA
, RNA/DNA
3.2 )
4 8 =
( 2 , RNA/DNA
[26-27]
241 RNA/DNA Zn**
(P<0.05), 1 000 mg/L
10% [21] , RNA/DNA
(Macrobrachium rosenbergii) , RNA/DNA
( 2 ,
[22] « 3
3.4 DNA
' ’ , DNA
’ (PAHs)
( 2 5 DNA [28-29] Tse 12
’ ’ 8 mg/L, (Epinephelus
4 8§ 1000 mg/L coioides) DNA
, , DNA
s [30]
24:00 5:00, 6 min; ,
5 5 DNA
b b 4 b
) C 95,
, ( 5) 8 , 100 mg/L
[23]
Na™-K'-ATPase , ; C 5 ;
3.3 RNA/DNA S 3k -
’ RNA [1] Bilotta G S, Brazier R E. Understanding the influence of
RNA , RNA

suspended solids on water quality and aquatic biota[J]. Water

Res, 2008, 42: 2849-2861.



498 18
[2] Newcombe C P. Effects of suspended sediments on aquatic [J. , 2008, 32(5):
ecosystems[J]. N Am J Fish Manag, 1991, 11: 72-82. 758-764.
(3] > . 1. [17] , ,
, 2000, 9(1): 65-68. [3]. , 1999, 18(2): 93-96.
(4] , ) , 2 [18] , ,
1. , 1999, 6(5): [J. , 2008, 29(12): 24-27.
33-36. [19] ,
[5] , s , [3]. , 2007, 14(1): 90-98.
[. ,2002, 13(7): 871-874. [20] (GB11607-89)[S].
[6] Lake R G, Hinch S G. Acute effects of suspended sediment , 1989.
angularity on juvenille Coho salmon[J]. Can J Fish Aquat Sci, [21] , , ,
1999, 56 (5): 862-867. [3]. , 2008, 35(3): 105-108.
[71 DFO. Effects of sediment on fish and their habitat[R]. DFO [22] s R s
Pacific Region Habitat Status Report, 2000/01. [J1. , 2003, 12(1): 72-75.
[8] s S s [23] Lin H P, Charmantier G, Thuet P, et al. Effects of turbidity on
Zn* [J1. survival, osmoregulation and gill Na'-K'-ATPase in juvenile
, 1999, 6 (5): 24-28. shrimp Penaeus japonicus[J]. Mar Ecol Prog Ser, 1992, 90:
[9] Cheung S G, Shin P K S. Size effects of suspended particles 31-37.
on gill damage in green-lipped mussel Perna viridis[J]. Mar [24] , , , Zn**
Pollut Bull, 2005, 51: 801-810. RNA/DNA 1. R
[10] Allan G L, Maguire G B. Effect of sediment on growth and 2001, 10(3): 282-284.
acute ammonia toxicity for the school prawn, Metapenaeus [25] s . RNA/DNA
macleayi (Haswell)[J]. Aquaculture, 1995, 131: 59-71. [J1. , 1994, 18(4): 257-264.
[11] Buckley L J, Bulow F J. Techniques for the estimation of [26] Bullow F J. RNA/DNA ratios as indicator of recent growth
RNA, DNA, and protein in fish[C] The age and growth of rates of a fish[J]. J Fish Res Bd Can, 1970, 27: 2343-2349.
fish. Ames, IA: lowa State University Press, 1987: 345-354. [27] s R s RNA/DNA
[12] Tse C Y, Chan K M, Wong C K. DNA damage as a bio- [J1. , 1992, 1(3):
marker for assessing the effects of suspended solids on the 159-167.
orange-spotted grouper, Epinephelus coioides[J]. Fish [28] Gabbianelli R, Lupidi G, Villarini M, et al. DNA damage
Physiol Biochem, 2010, 36(2): 141-146. induced by copper on erythrocytes of gilthead sea bream
[13] Lee R F, Steinert S. Use of the single cell gel electrophore- Sparus aurata and mollusk Scapharca inaequivalvis[J]. Arch
sis/comet assay for detetcting DNA damage in aquatic (ma- Environ Contam Toxicol, 2003, 45: 350-360.
rine and freshwater) animals[J]. Mut Res, 2003, 544: 43—64. [29] Pandrangi R, Petras M, Ralph S, et al. Alkaline single cell
[14] R s R gel (comet) assay and genotoxicity monitoring using bull-
[J]. ,2001, 20(3): 17-18. heads and carp[J]. Environ Mol Mutagen, 1995, 26:
[15] , 345-356.
[J1. , 2001, 25(8): 12—13. [30] Steinert S A. DNA damage as a bivalve biomarker[J]. Bio-
[16] R s . pH markers, 1999, 4: 492-496.



3 : DNA 499

Growth and DNA damage of Marsupenaeus japonicus postlarvae
stressed by suspended solids

LI Yun, SHENG Anglu, XU Zhaoli

Key and Open Laboratory of Marine and Estuary Fisheries, Ministry of Agriculture of China; East China Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: Despite the recognition that increased suspended solids is harmful to aquatic organisms, studies on the
responses of them to suspended solids are limited. The present study determined ecotoxicology risk of suspended
solids by evaluating the effects of suspended solids on survival rate, weight gain rate, RNA/DNA ratio and DNA
damage of Marsupenaeus japonicus postlarvae. The results suggest that suspended solids have little influence on
postlarvae in low concentration groups(<500 mg/L), while in high concentration groups (=500 mg/L), the sus-
pended solids could increase the survival rate of the postlarvae due to lower cannibal rate, but decrease the weight
gain rate and RNA/DNA ratio of the postlarvae. And weight gain rate has significant positive relationship with
RNA/DNA ratio. Although DNA damage parameters such as comet cell rate, tail length and tail moment clearly
increased in high concentration groups (= 500 mg/L), tail length and tail moment were more sensitive as comet

indicators of DNA damage than comet cell rate. These results suggest that RNA/DNA ratio and DNA damage pa-
rameters are effective biomarkers for assessing the effects of suspended solids on Marsupenaeus japonicus post-
larvae.
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