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x1 EMNERREREESNAASTY
Tab.1 Primers that were used in the q-PCR an alysis of C. striata
HSP70-F 5'-TCGTCTCAGCAAGGAGGACA-3'
HSP70-R 5'-TACGACTCCAGGCCGTCTT-3'
HSP90-F 5'-AAAACCCAGGGTGTGGGTG-3'
HSP90-R 5'-GCAGTTGCTCCACACTGAAA-3'
p-actin-F 5'-GTGCTGTCTTTCCCTCCATC-3'
p-actin-R 5'-CTCTTGCTCTGGGCTTCATC-3'
SPSS19.0 , (P<0.05), 30°C
Duncan T R (FCR) 1.835+0.044, 22 °C (FCR)
+ (Mean#S.D.) 1.443+0.033
P<0.05 , P<0.01 2.3 AKP
2 AKP
2.1 1 1 , 1d
2 R AKP , 30°C
18 22 26°C (28.42+0.99) U/L, (P<0.05),
> ) ) ) 18 °C (19.59+0.99) U/L,
; 30 °C , (P<0.05), 22 °C 26 °C
, , (P>0.05) 60 d AKP
30 °C 82.2% , 26 °C
(P<0.05), 90% (26.26£1.04) U/L, 22°C
2.2 (P>0.05) 18°C 30°C 60d AKP
3 , 1 d, (P<0.05);
(SGR) (DWG) (GBL) 22°C 26°C 60d AKP 1d,
(GBW) (P>0.05)
(P<0.05), 22°C 24 ACP
(SGR) (DWG)
(GBL) (GBW) ., 26°C ACP
(P>0.05), 18°C 30°C 2 2 R 1d
(P<0.05); 30 °C ACP , 30°C
,  18°C (P>0.05), 22°C (18.21+0.83) U/L, 18°C  22°C
26 °C (P<0.05) (P<0.05), 18 °C (14.63%0.60) U/L,
(FCR) R (P<0.05), 22 °C 26 °C
x2 FREBEETEMNBRERGNEHITHRS
Tab.2 The performance of juvenile C. striata in different temperatures
(°O) (%)
18 91.1+1.9*
22 93.3+£3.4"
26 s 90.2+1.9*
30 ; 82.241.9°

(P<0.05)
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x3 FREBEETEMNBARLYEERER

Tab.3 Indicators to the growth of juvenile C. striata in different temperatures

(°C)
18 22 26 30
(2 74.36+0.13° 72.92+3.67° 73.24+3.74° 74.45+3.66"
(2) 119.90+8.76* 133.87+10.54° 132.5349.62° 118.82+7.96°
(cm) 14.10+0.13° 13.99£0.11° 14.07£0.11° 14.09£0.11°
(cm) 16.18+0.84° 16.98+0.99° 16.92+1.05° 16.15+0.80°
SGR(%) 0.794+0.056 1.01240.035° 0.988+0.026" 0.780+0.010°
DWG(g/d) 0.753+0.061° 1.051+0.040° 0.988+0.025" 0.740+0.002°
GBL(%) 14.81+1.84% 21.38+2.23° 20.18+2.19° 14.65+1.71*
GBW (%) 61.24+3.08" 83.58+4.21° 80.95+4.17° 44.37+3.651°
FCR 1.77240.033" 1.44340.033° 1.457+0.034° 1.835+0.044°
(P<0.05)
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(P<0.05)
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EFFECTS OF TEMPERATURE ON GROWTH, IMMUNE FACTOR ACTIVITY AND
RELATED GENE EXPRESSION OF JUVENILE CENTROPRISTIS STRIATA

LI Wei-Ye"?, XU Zhi-Jin?, YI Xiao-Long?>, CHEN Shuang’, MA Xue-Bin?,
ZHANG Xia’>, QIU Hao-Jun?, ZHANG Xiao-Lin’, JIANG Xia-Min'

(1. School of Marine Science, Ningbo University, Ningbo 315832, China; 2. Zhoushan Fisheries Research Institute of Zhejiang Province,
Zhoushan 316000, China; 3. Zhejiang Ocean University, Zhoushan 316022, China)

Abstract Using the temperature gradient method, we studied The effects of temperature gradients of 18, 22, 26, and
30 °C on growth and immune factor activity of juvenile Centropristis striata [(73.74+3.76) g]. The results indicate that
temperature affected the growth and survival of the juveniles in a different degree. With the increase of temperature, the
final body weight, final body length, specific growth rate (SGR), daily weight gain (DWG), weight gain rate (GBW) and
growth rate (GBL) of the juvenile fish showed a trend of first increasing and then decreasing, but significant differences
were shown among groups (P<0.05). The 22 °C group showed the best performance in all the above indicators so did
similarly in group at 26 °C, but the 18 °C and 30 °C groups. The feed coefficient of juvenile C. striata decreased first and
then increased with the increase of temperature, and the among-group difference was significant (P<0.05). In survival rate,
the 30 °C group was the lowest (82.2%), which was significantly lower than those of other groups were (P<0.05) (>90%).
Temperature had also a certain effect in terms of the activity of immune-related enzymes and gene expression in the
juveniles. The activities of alkaline phosphatase (AKP), acid phosphatase (ACP) and lysozyme (LSZ) gradually increased
with the temperature on the 1th Day of the experiment, and first increased and then decreased with the temperature
increasing on the 60th day of the experiment. Moreover, the above-mentioned activities in 22 °C and 26 °C groups were
significantly higher than those in 18 °C and 30 °C groups (P<0.05). The activity of superoxide dismutase (SOD) decreased
first and then increased with the increase of temperature on the 1th day of the experiment, and gradually increased with the
increase of temperature on the 60th day of the experiment. Temperature also affected the expressions of HSP70 and HSP90.
Although the expressions in each experimental group did not show obvious regularity, the expression levels in the 30 °C
group were significantly higher than those in other groups (P<0.05). Therefore, temperature affected obviously the growth
and immune factor activity of juvenile C. striata. The experimental data show that the optimal growth temperature of
juvenile C. striata was 22—26 °C.

Key words temperature; Centropristis striata; growth; immune enzyme; HSP70; HSP90



