2016,35(2):261-265 Ko RO R ¢ 2 4R 2016 4E 2 A

Journal of Agro-Environment Science

W BT A, . AUREATE g G T R, A FREERI R, 2016, 35(2); 261-265.
YUAN Xi, HUANG Ying—ping, JING Jin-jie, et al. Effect of copper exposure on metabolism behavior of juvenile grass carp ( Ctenopharyngodon idella)[J].

Journal of Agro-Environment Science, 2016,35(2): 261-265.

%H%EEX#E’&;@ & 1T AR
;%i %F.»IZ*’«ééﬁEIQ’;’%{ ;%12 /r:]"i ,.%\\1’2, ‘\l‘%1,2’$%K1,2

(1= 2R XA SRR 0 B AR rp O (), W1 ‘ELE 4430025 2. =0kt DXl 5 K 35 -5 AR 25 PRI 1048 P ) BB v
(ZWeRaz), WAL BB 4430025 3.1 Rl B K AR A PIBESE i, i 430072)

7

B E. N TR AR R TS e i A S T EON AN IR RE T BRI, FE SR = A L N8 T 4R %% 58 W4 (Cenopharyngodon
idella) 4l # 2 BEVR B AN [R) ¥ 4 42 8% (0,.0.025 ,0.050,0.075 .0.10 mg-1.™)96 h J5 ZHZL (JFF 6 UL ) il SR AH G R T 1 S e vk ok

JE(Ua) VL RABRA(MO,) o BERERI 50 BRAL LA, 4 2 5 T 2 2L OFF VLA ) B SRR TIG 12 25 52 ) (P>0.05) , 5 %) e £ ) £
LATYRIE N 0.008 mg- L7 i 5% 55 B £ 4)) £ AR 0T i Sl D G JBE 2 ) 225 (P<0.05 ), AN Rl WR B 2 B8 5 U 73 B B0 IRAL T B T

18.4% 21.8% 33,891 38.1%. BEAFFVKAE ORI, LA RIHI RN MOmasbxUr BT B USRI FEIESH ¢ (T8,
ANTRIVE AR R BR 5 ¢ 4B L FRAH 3G T 37.78% .33.33% .56.67% 1 61.11% , F A eIk REELFI R TR . iy FEeE g f
FARBVERIIEM, 0.1 mg Cu- L™ B S QI VI R Eb X BRZL 3N T 37.48% . 4 %% 8 Xt 55 4l £ (1) itk R 0 DA BRI T ok = 1 3
ey , R S B SR AR K BE T -

SKBRIR) : B A 5 TR RE ) s R

HMESHS:X503225  TERAER:A  XE4HS:1672-2043(2016)02-0261-05  doi:10.11654/jaes.2016.02.008

Effect of copper exposure on metabolism behavior of juvenile grass carp( Ctenopharyngodon idella )

YUAN Xi'*, HUANG Ying—ping'?”, JING Jin—jie'?, JIANG Qing'?, XU Tao'?, TU Zhi—ying'?, LI Wei-min'?

(1. Innovation Center for Geo—Hazards and Eco—Environment in Three Gorges Area, China Three Gorges University, Yichang 443002, China;
2.Engineering Research Center of Eco—Environment in Three Gorges Reservoir Region, Ministry of Education, China Three Gorges University,
Yichang 443002, China;3.Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China )

Abstract: In this investigation, the eco—toxicological effects of copper on the swimming capability of juvenile grass carp ( Ctenopharyngodon
idella) were measured. Copper concentrations were measured in the gill, liver and muscle tissues of juvenile grass carp after a 96 h exposure
to a range of copper concentrations; 0, 0.025, 0.050, 0.075 mg+L™" and 0.10 mg+ L. Relative critical swimming speed (U,;) and metabolic
rate (M0O,) range were also measured after exposure. While the exposure did not significantly affect tissue concentrations (P>0.05), it did
significantly affect U, and MO, range (P<0.05). The safe concentration for juvenile grass carp was 0.008 mg Cu-L'. Compared to the
control group, U, decreased by 18.4%, 21.8%, 33.8% and 38.1% after 96 h exposure to 0.025, 0.05, 0.075 mg Cu-L™" and 0.10 mg Cu-L",
respectively. The oxygen consumption rate increased exponentially with swimming speed; MO,=a+bXxU*. The speed parameter, c, increased
with copper concentration by 37.78%, 33.33%, 56.67% and 61.11%, indicating a decrease in swimming efficiency. MO, range increased by
37.48% after exposure to 0.10 mg Cu+L™" copper. Exposure to copper polluted environment significantly affects the metabolism and swim—
ming performance of juvenile grass carp, especially resulted in the decrease of swimming efficiency, inhibited swimming ability.
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Table 2 Relationship between swimming speed and oxygen

metabolic rate under different concentrations of copper exposed

Cu Wi 0 0.025 0.050 0.075 0.100
a 216.89  293.12  281.52 311.86 336.14
b 111.00 64.67 78.32 58.07 58.80
c 0.90 1.24 1.20 1.41 1.45
R? 0.99 0.98 0.99 0.94 0.97
F <0.01 <0.01 <0.01 <0.01 <0.01
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