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1.1 EIewr#

SCHGF 2011 4F 2 A AEM 5 RKIEZK A BRA A
HET,  SCIR AL A B D[] — R P e R (e
Jots . BRE IS RI4h £ 100 B2, AR5 A (3004 20) g,
K (2743) em. ARG B RISLIR T SR, LKk 5
mx2.5m, KK 1 m, EFHRKEN 124 C.

1.2 BERSLIEIT

SLE SR 7 d R TRRIR S, R SR
REALPREL 50 B B s AKIRN 8.0 ChRyhIN, 1F
hSEERA, Jiks 50 R AOKIRA 12.4 ChRyMbH,
YRR . A3 A AEARI M aa iy . ARG 1, 2.,
51 10 d & HBAE—K,  BRXFEHLI 10 . A}
FEXT R P [P B 10 2 ok IRl ) B, SI20 K
2 PG g RiEK, KA A KK BT iE )(GB
3097—1997) fh — 2R K, M 4% 3 R IR K — IR,
K Atk 25/ T 0.5°C,

1.3 mFRNERELIEROUE

FH MS-222 JpRIFFE a5 W 7K 48, il 2.5 mL
) — WP S e DR kAt B, L YR A T 2K
HK 1.5 mL B.0& T 4 CHE 5~6 h J5, 4 000
r/min fIGELES L 10 min, ANDUREE B2 M. 10
AR bR 4 A AR 4 BT AL (H 37 7600 )
W 5E $6 b5 B CPE B IR B (AKP) o 2 Tk B K i
(GGT)., BEEFEH(GOT) ., 4 % &l (GPT)HIFL
1R B8 Ui (LDH) 5 Bl i B s 12 1y o S e
(TP). #i%iHE GLU). Tl —Bs(TG)FILEH (CREA)
S ApFEbR; KT, Na*. CIFI Ca* 4 Ffifi i 25 145 .
JITAE A it 4 R S8 S
1.4 BESKITS54IE

IR HE F Excel 2007 A1 SPSS 13.0 Ak {447

AEFRA AT, 255 0 2 PR DL (P<0.05) bR i, 25 IR
PISFE Y (E +hR vE IR (mean+SE) /1 .
2 4
2.1 {KiBMME T-EH AN & mEEEENTL

AP IR B (AKP)Z AR A 5, B 2 d 5556
45 %F B A 1 P 22 57 (P<0.05), oAy Isf 1] B &R
ol M2 5 (P>0.05) (I 1), AR WL KA (GGT)
FEAR TR M 38 S50 T W0 M SETHE [, & f i B
[]Y 2 F1 10 d 2% 5 3 (P<0.05), JA A a] B = [a]
HEAS 435 (P>0.05), 2 d B 5234 55 %) B LA A7 7E B3
P22 5 (P<0.05) . 4+ Bl 24 il (GOT ) Bl I 1k Bt I iR
o[]S SRS 34, 10 o iS50 R A 2 [R) 3%
P22 5 B 2 (P<0.05). A 4% 2 liF(GPT) & MEAE MK
A ET 5 d Z I JE225, 1 10 d B HYE PR e 2,
I R 36 BE 22 A5k 31 42 3 v Ko LR B S
(LDH) & 1 76 W 38 7 K 5250 B 1A 22 S 3 A8 g 2%
(P>0.05),
2.2 {KiBRME T AE MFEE IR

I3 A 2 11 (TP) 2 dk e ALK Il 1 360 i [ 42 4K g
TR, 7E 10 d B TP & i 50 B R SRR i
Il 22 8] 22 57 & 2% (P<0.05), I HE XF -7t 4 B
I35 # A B (GLU) T A A i %, {HJBhia % 10 d
B GLU %43k (4.67 +2.05) mmol/L, 5XJREH 2%
55 25 (P<0.05) (1 2), I HM =8 (TG) &k
WS T, T S B 4 o s i A5 0 2 G
F 22 5(P>0.05), HMAHTS 2 #1 5 d Z[WH 2
5t 5 F1 10 d Z [ i /s 22 5, 135 WUEF(CREA)
i Z AR AR RS TP AL, ke
B IR) T RAAG, JFAE 10 d Bk 0 i 2 el 459 %ok BE 4
DAY B e AR T 1 8 3 Pk 25 57 (P<0.05), HA
Jil3E 7 (48.57+34.96) mmol/L & HE ) 22%.,
23 {KiBAME TtHANamES FEEMTL

R 2 Xk - A BT £ 4 £ T T R A
M TEA LI Z5F F AN B3 . NI TFIRET . 2
ST SERUE RN eAT Sab S| R E S d=2 IO
F(P>0.05), IMiE K & F4EHF7£(0.85£0.15)~(1.12+
0.36) mmol/L A9 FEIPY, IMF Na 25 1Ak B iR ¢
1£(184.76+4.14)~(193.30+3.13) mmol/L, H1[& 3 #J
W, Mg Cl B FrEfRiiba 5 Sk B Fr i
P HRBH K B EMACE, MK Ca &k
FEAEARIRMME 10 d PAYZAESE TR (3.3140.21)~
(3.61+0.19) mmol/L,
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Fig. 1 Effect of low temperature stress periods on serum enzyme activity

Means with different lowercase are significantly different (P<0.05), an asterisk
same as the following.

means significantly lower than corresponding group.The
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= S040
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Fig. 2 Effect of low temperature stress perlods on biochemical index
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S st = 2001
Z 2 150 f
£ 10} £
= < 100 |
N ]
2 05 F Z 50 F
0 2 5 10 0 |
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Fig. 3 Effect of low temperature stress periods on ion
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J5 32 I BOE A A 45 5, X SRR g
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P AR IS I, 2o A MR AR AR 12930 A s
BT AKP IR AR B E HKE, T
PLIA R FEA 230 45 10 T AR 38 %) 7l A B .4
£ 1 G e HL R sl I AR 1 R 3 . (0 AKP 15 1B
ARG 360 BT R] ) A T I B0 A 5 - A B
P 7 5 TEAH A T S 2 R I UE St
32 REMEXNEtEAWMANFLES. ALE.
BEENH B =N

02 13 2 L (TP)FE & R AE BV Bl b A 5
SRR, I TP B & i R FP S AN ] i A Jr 22
5, HOKIRXT 2R IE TP s i b £ R 25 1A
)i S, Az, IR M R - A B 5
TP W W AAR, 78 10 d IR BIRARME, A
5067 2 d AWE BoR B AR, W5 A
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b ZE AN, B SGR RREREIE H 1, 2
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BRI RE S TR TRl (R 450 ol A B £
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XTI 1 B R AN s J b 405, 1T A5 X CREA 1)
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Influence of low-temperature stress on serum biochemical parameters in
juvenile Epinephelus septemfasciatus

CHEN Chao', SHI Zhao-hong?, XUE Bao-gui'®, WANG Lu?, LI Yan-lu?,
WU Lei-ming™®, QU Jiang-bo*, Ma Ai-jun®’,
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
4. Yantai Tianyuan Aquatic Limited Corporation, Yantai 264003, China)

Abstract: Serum biochemical parameters were investigated in juvenile Epinephelus septemfasciatus (300
+ 20 g) subjected to low-temperature stress. The experimental fish at a temperature of 12.4 °C were directly
shifted to a lower temperature seawater (8.0 C) for 0, 1, 2, 5, 10 days. The results showed that, the activity
of serum AKP showed an irregular variation trend as a result of low temperature stress, and was
significantly higher than that in cold water at 2 days. Enzyme activity of GGT showed a parabolic trend
with the maximum efficiency in cold water for 2 days, and minimum for 10days. Glutamate-oxaloacetate
(GOT) and glutamyl-transpeptidase (GPT) were increased with the increasing stress duration, and the
activities of GOT and GPT at low temperature were significantly higher than those in control group.
Enzyme activities of LDH showed insignificant change during the experimental duration. The
concentration of serum total protein (TP) showed a descending trend. There was a slight change in
concentration of GLU during the prophase of experiment, while the concentration of GLU exposed to low
temperature stress at 10 days was 3.9 times high than that in the control group. The concentration of serum
TG decreased at earlier stage and mounted at the end of experiment, and no significant difference in TG
concentration was found between the initial and end of experiment. CREA concentration showed a similar
trend with the TP concentration, declined to 22% of original concentration (48.57+34.96 mmol/L). During
the whole experimental duration, no significant difference was found in serum ionic density. In conclusion,
juvenile fish with similar size in this experiment can withstand sudden low-temperature change stress and
the stress has cumulate effects on juvenile Epinephelus septemfasciatus, indicating that during winter the
time of fish kept at 8 °C should not exceed 10 days in practice.

Key words: Epinephelus septemfasciatus; low-temperature stress; metabolic enzymes; biochemical

parameters; serum ion
Corresponding author: MA Ai-jun. E-mail: maaj@ysfri.ac.cn

http: //www.scxuebao.cn



