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Na'-K'-ATPase , ,
50 100 200 400mg/L, ,
25.5mg/L
1 5
3 ,
1.1 10ml ,
2008 5 80
) ) ) 1.3
(8.09+0.46)cm, (4.98+0.64)g ,
80L (60cm><40cm><40cm) 2, , ,
) ) 0.2g, 9 (0.9%)
25.5mg/L, 30.68+0.16, pH 8.15+ , 4 (10000r/min,
0.04, (20.9+0.63) , DO  (7.03£0.33)mg/L, 15min), 1:9 1%
NH,-N (0.085+0.009) umol/L, NO,-N (0.155«+ , SOD
0.027) umol/L, NO3-N  (8.56+0.605) umol/L , Na'-K'-ATPase ; 0.1g,
, 100%, “ 7 =1:19 5%
( ), ( ) LSZ
2 (9:00am, 16:00pm), 1.4
3%—4%
, (LSZ) (SOD)
, 60 Na'-K'-ATPase ,
, , 400 , ,
=38um, , LSZ , pg/ml;
(Hg Cu Zn Pb Cd) SOD ,
1, mg Iml SOD
(GB17378-1998) ( , 1998) 50% SOD SOD (U/mg
1.2 ); Na'-K'-ATPase mg
4 1 , ATP ATP 1umol
30, 5 80L ATP (U/mg )
, 10% 1.5
, SPSS13.0 (Statistical Package for Social
8:40 Sciences) (ANOVA),
®1 FTHWREEHSEE10)
Tab.l The main components of the experimental mud (10°%)
Hg Cu Zn Pb Cd oo
1 8.4 0.08 11.7 51.0 1.4 nd 14 1.49
2 8.3 0.08 11.8 55.0 1.8 nd 13 1.52
3 8.4 0.08 12.8 47.0 1.9 nd 13 1.47
8.4 0.08 12.1 51.0 1.7 nd 13 1.49
* 300.0 0.20 35.0 150.0 60.0 0.50 500 —
nd ;¥ ( ,2002)
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(LSD ) (P>0.05), 200
3 + 400mg/L. SOD
(Means=%=SD) (P<0.05) 25 ,
50  100mg/L , SOD
2 .
2.1 (LSZ) 200 400mg/L s SOD
20 ,
2 , 50 100mg/L 200 400mg/L , SOD
, LSZ , 28.2% 33.7%
(P>0.05), 200 2.3 Na'-K"-ATPase
400mg/L LSz
(P<0.05) 25 , 4 ) 10
LSz , , 10 Na'-K'-ATPase (P>0.05), 15
, 20 , Na'-K"-ATPase
, 100 200 (P<0.05), ’
400mg/L , LSZ , 25 s
17.6% 353% 32.4% Na'-K'-ATPase ,
2.2 ) )
(SOD) Na'-K"-ATPase
3 , 50  100mg/L Na'-K'-ATPase
, SOD 27.6% 652% 57.0% 71.1%
F2 BEYNEEEHRYENIEAEESENFNE( + )
Tab.2 The effect of suspended substances on lysozyme activity in liver of the juvenile C. semilaevis (means£SD)
(pg/ml)
(mg/L) od 5d 10d 15d 20d 25d (%)
50 25.49+1.96"* 26.14+4,08"5¢ 27.45+3.40"® 20.92+4.08*® 21.57+3.92°A 23.53£1.96"* 0.0
100 25.49+1.96°* 25.49+3.40B¢ 30.07+3.00™® 33.33+1.96"* 20.26+3.00°Y*®  18.30+6.89YP 17.6
200 25.49+1.96°* 29.41+5.88*® 44.44+4 93V 32.03+1.13%4 15.03£1.1395¢ 14.38+3.00%® 353
400 25.49+1.96°* 35.95+5.99"4 42.48+1.13%A 35.29+3.92°* 11.76+1.96%¢ 15.03+£2.26%" 324
0 25.49+1.96"* 22.88+3.00%C 24.84+3.00"® 23.53+1.96"" 24.84+1.13Y4 22.22+1.13%4 0.0
, (P>0.05)
=3 BEFYMNEEERHAIEES Y LEEEHBIEMm ( + )
Tab.3 The effect of suspended substances on superoxide dismutase activity in liver of the juvenile C. semilaevis (means+SD)
(U/mg )
(mg/L) od 5d 10d 15d 20d 25d (%)
50 116.68+12.56"*  125.51£9.27"* 117.68+9.879A 126.67+4.12%A 125.56+8.38""8  124.48+7.51"* 0.0
100 116.68+12.56"*  119.80+5.56"* 126.32+10.54"*  123.62+5.10"* 130.63+4.73**  119.41=4.61"* 0.0
200 116.68+12.56"* 97.96+2.97°® 101.44+10.02"® 95.14+4.68™8 85.06+9.57°4¢ 82.80+5.26%" 28.2
400 116.68+12.56"*  102.19+15.83""® 93.11+7.67"® 87.87+9.84"/8 77.84+5.86°¢ 76.49+8.50°® 33.7
0 116.68+12.56"*  118.21£7.97"* 123.06+6.13** 117.99+6.66"4 113.14£7.17°®  115.30+10.09** 0.0
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T4 BiZFYMEBEGHLHEEL Na'-K-ATPase ;& 11 BTS2 ( + )
Tab.4 The effect of suspended substances on Na'-K'-ATPase activity in gill of the juvenile C. semilaevis (means+SD)
Na'-K"-ATPase (U/mg )
(mg/L) od 5d 10d 15d 20d 25d (%)
50 11.23+1.45%4 11.27+0.924 10.82+0.94vA 10.46+0.38*/AB 8.97+0.86"" 7.30+0.52°® 27.6
100 11.23+1.45%4 10.55+1.00*"4 10.67+0.63%4 9.13+1.07"® 4.76+1.13°¢ 3.51+0.76%P 65.2
200 11.23+1.45%4 10.66+0.86%4 10.07+0.65¥4 7.30+0.94¢ 5.46+0.68°C 4.33+0.36°¢ 57.0
400 11.23£1.45%4 10.42+0.35¥4 8.31+0.63"® 5.27+0.64°P 2.82+0.42%° 2.40£0.21° 71.1
0 11.23+1.45%4 11.01+0.83%4 11.50+1.62%4 11.20+0.80%* 10.50+0.627* 10.08+0.60"* 0.0
3 SOD bl
3.1 LSZ ’
( ) ( , 2003),
( , 2000)
LSZ ,
(2007) R
’ SOD )
’ ’ 50 100mg/L SOD
( ,2003) LSZ )
200 400mg/L SOD
, LSZ
’ cey=> ’
200 400mg/L , 15 ’ , SOD
s LSZ s .
10 , LSZ )
; LSZ ; SOD, SOD
; L8z SOD
, LSZ
> 33 Na'-K*-ATPase
LSZ , , Na'-K"-ATPase
, , LSz , , Na*/K”
3.2 ,
(SOD) Na"-K*-ATPase (
, ,2006) , 10
, Na*-K'-ATPase
5 15 B} b
: , , Na'™-K"'-
R R ATPase ATPase
(Rovin et al, 1993; ,

2002) SOD

E
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EFFECTS OF SUSPENDED SUBSTANCE CONCENTRATION ON ACTIVITIES OF
LYSOZYME, SUPEROXIDE DISMUTASE, AND Na*-K"-ATPase IN JUVENILE
CYNOGLOSSUS SEMILAEVIS

ZHOU Yong"?, MA Shao-Sai', QU Ke-Ming', FU Xue-Jun"? XU Yong'

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071; 2. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai, 201306)

Abstract Changes in activities of lysozyme (LSZ), superoxide dismutase (SOD), and Na'-K'-ATPase in the liver and
gill of juvenile Cynoglossus semilaevis Glinther were studied in different concentrations of suspended substances (0, 50,
100, 200 and 400mg/L). The experiment was conducted in 80L plastic tanks (60cmx40cmx40cm in dimension), each con-
taining 30 fish. The sizes and weights of the fish were at (8.09+£0.46)cm and (4.98+0.64)g, respectively. The experimental
condition was pH 8.15+0.04, salinity 30.68+0.16, temperature (20.9+0.63)°C, DO (7.03+0.33)mg/L, NH,4-N (0.085+
0.009)umol/L, NO,-N (0.155+0.027)umol/L, and NO3-N (8.56+£0.605)umol/L. Daily bait was fed at 3%—4% of the body
weight. The suspended substance used as the experimental mud was taken from a local muddy beach, dried, grinded, and
sieved by 400-mech (<38um), and the concentration was set at 25.5 (the control), 50, 100, 200, and 400mg/L. Sampling
was conducted at Days 0, 5, 10, 15, 20 and 25, and the samples were stored at —80°C until enzymes were assayed. The
results show that the effects of suspended substance were significant (P<0.05), especially at high concentration (200 and
400mg/L), on the activities of liver LSZ and SOD, gill Na'-K"-ATPase in juvenile C. semilaevis. During the 25 days, the
liver LSZ activity increased at first and then decreased, on the Day 10, the peak values appeared in the groups of 50, 200
and 400mg/L, and the minimum ones appeared on Days 20 and 25; both liver SOD and gill Na'-K'-ATPase activities de-
creased gradually. At the end of the experiment, activities of all the enzymes in each group stabilized. Compared with the
control group, the inhibition rate of activities of the three enzymes increased gradually with the increase in the concentra-
tion of suspended substance, and the maximum values of liver LSZ increased 35.3% at 200mg/L, liver SOD 33.7% and gill
Na'-K'-ATPase at 400mg/L 71.1%, respectively.

Key words Suspended substances, Cynoglossus semilaevis, 1SZ, SOD, Na'-K'-ATPase
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