2013 4 9 A ERITEAFFRCE KR ZHO Sep. 2013
#30% 5 Journal of Chongqing Normal University (Natural Science) Vol. 30 No. 5

¥ #l = DOI:10. 11721/cqnuj20130506

mEMRENE®IABRSEKENZIE

T4, BIRA, A
(E PR BRI 51T N2 % EIKW S Y F A S % . K 400047)

FE . H 2R E X & RRAT % &R Rt %, b8 & (Hypophthalmichthys molitriz) 4 & K 3t % 5 2 % 4 15,30 °C %
BT AR EReBETENIRET AL ERAABEARTHRALE FULETARKRALERN LR &Y
BN ESER e DA FAR . ANPFEFHER HAELGE, LREREBER.ZAHKALERES.
RBRA AR EENEF EA(p<T0.05), MIKALIEE 15 CT AR Fn 30 CTHA & 8 & 84 8 #F KK (p<<0.05);
MAEBENABG(FEREAAEE SO NARSEHLEFRK(Hp<<0.05) . MEENAGH AR LT LH & WILEE B UK
HEAHNEE SRR ERLNEBEEERKANBERNSFERERA., FTRXW, A4 &£ %G EE X LA KEAR
Wt ERNRERD AR AT A TN, XA AN LR ENFRABERRERARE DA AL EE
o E L,

KPR A BE A MREAILRBR

FESES:Q594. 1 XHkARERD A MEHS1672-6693(2013)05-0027-05

FI AR A r B 3 B8 78 S A8 A A 0 IR 1 B B e AR Y R A R S0 g gl 2 2K A A Y P R v A
O 3 S PRIE (A o AN SO A W A 2 R R AT A S B S T EL 5 K BV A R DA O i
JEE T e 2 B e A AR A AR T I A 4 6 R S AR AU 0 T 3 ot £ S A AR A L ol T O B AR A R
SRS KRS Y R w B SR AL KA TR B A R R 2R A AR R B AR A A il a2k
{19 A= A5 AT TR 1 K AR B S T IR B R

01200 Gl SR BRI T 52 B 0 7R — AR B B 5 SR AR IR A B i A AR e BUR A ORI A E O JRD A
Sy 0 AL RE ) 2 B 0 A0 28 A A 3 Sl B 4R 55 B E SR A B R PR BT T L 82 S B 0 A fU
11 7L AR Ay £ 2 T S AR Y 27 ) L 3 2 i B R e A 7 A T A OC T IR R A AR S AR B S0 X
2R KA = W) BB B © A E 2 AT L AR AT O A A 2 A 4 Ak A [R] 7 R 1 2
A S AE AL IR B T 5T 38 A X D

N T 2B AR TR SR (Cyprinidace) £8. 28 5 %) S PR S0 BT 52 B8 1 AN BIF 58 16 %) I M 4 K 2R 5 fi
FHae—— F 8 (Hypophthalmichthys molitriz ) AR SR X G s % 40 50 A )2 HoW b [ EBROK R 2
LU AR I A T SR R R 2 T I AN TR R A 3 VA U B L TR I R — R AR A S AR, AS BT ST 4 Bl A
15,30 °C 2 AF T W 1% gt 4y £ A7 2Pk AR A 4k L L D00 2 52 6 £ S [] 4 40 rp L IR W Dt R ) 2 W 0 5 kL MR Ao
(4 A0 B2 3 A7 IR A [ T BE T P 5 4l £ 0 R ST A2 08 35, DT A AH S T 5 482 (3t Tk 9

1 MR 577%

1.1 TR EMRBESIFE
e I EE DR A I DX K 7= A% 1 1 5 4 fa e S0 22 [ i A 0 2 s T KRS (% RS- . 21.200520010485. 9) HR i v 74
WgE 2 B, PFEHAKNBESE BRK, KEASED CoRPEAENMETETF S me, B B LLyb 3 op £ BUiY 17

*»  UrFEEH:2013-01-01 &= HH#3:2013-02-15 [ 4% H KR B 18] : 2013-09-17 1738
BETIE : F K [ RE 34 (No. 31172096) ; T P i BR% B3 fig 7 @ 1% 5 B (No. 2110CA1010)
e AT, & B BF 5T A BF 5T 7 1) ok 025 4 B4 4K, E-mail : victoria0830@126. com ; i@ W AE & - £ Ik 7 , E-mail ; shijianfu9d @ hotmail.
com

P 2% H AR st Ik - http: //www. cnki. net/kems/detail /50. 1165, N. 20130917, 1738. 201305. 27_002. html



28 FERFREAFFHEABFHK  http://www. cqnuj. cn % 30 %

AR 1 U, B K 29 ISR AKRAR B 102,068 12 h IR 2 12 h BEE . PRk yisE 2 J )5 B A
33 AR R (8. 1340.15) g WY FIBEL fafE SR Im Xy 42 .
L2 RWARERERE
12,1 BEDI HEPkny A BEL bl R 15 “C Bl 30 °C IZH 2, 1A 5T & 439l A (8. 37 0. 41) L (8. 46 £
0.37) g KK 4 R (8.58£0.15) (8. 8£0. 13) em; & T 250 L H G E/KAE b, 3 A K 2 C Ry 1Tt
o R S HARIR B S Rk 2 JA . YAk 18] S 56 f0 4R M K T 2 B R O R 0038 5 v R AR — B SR
A 24 h,
1.2.2 & MARA AR LS00 0 1 R FE SR AR 2% P T 0 = v i AUt L 0 T S BN S B0 i A IR R Ab 3. R
T P B A R I 2 e 5 R R 0 5 R B R — B0 0 15,30 °C 9k B9 52 56 4043 590 8 T B AR B (190 B 330 mL)
ANFE IR 2 g4k 24 h, PRI 2 SR FH RS /K SR 0 28 A K A4 1 9 4038 50 SR I I (HQ20, Hach Company,
Toveland, Colorado, USA) % 252 Wi I MF W 25 v 75 S0 AR 1k, B 28 3 I 0 28 o s 48t IR T 00 AV 400 3 20 0 5 1l A1
S AL,
L3 EmBRESLE

APEAR A D PR L R HURCH S2 5 1 (REARRL n=6) LA 400 mg » L' MS-222 BRI P 19 f 58 40 JRR I
JE W L 7E 1 min Z N SE UM I T 4 °C .3 400 r+ min ' 4cF S 10 min Jim W B I 5 BRI S BE BD 4 f20 8 T
VKB b BUR S WU L2, 5 i i 3R R BT — 80 °C FARMFFRI. 15 5 30 °C# &b M4l bR A 4 7 2 (LA
b FRAL  IEAR B PR A 1t 45 55 IR AU A B 2A A S 3 ok AR — . Wb Ah s Bl T S 0 Ao AR v HBORE H BRI R, R OB 43 Ak
PUEEARB n=4 8f n=5,
1.4 £HMEFZ*E

SR X 38 L B A B (0 | AU S 2 30 o S0 LR S e A DR A D ke
1.5 #iE g

K Excel 2003 Al SPSS 17. 0 4% Bt $E A7 48314k B, JH A i B R0 220 A1 420 Ak B0 A 5040 200 15 XUTR 25  22
OYMT L LR TE] FE AR ¢ K, SIS 24 P OF S ME AR MEIR” (Mean+ SE) R, i F K FE N p<<0. 05,

2 &R

2.1 REMAMREMIBRSEHN I

15 15,30 CPIIEAMFT 0 S L5050 fh i FLAR & 520 5 2. 96 F1 3. 32 mmol « L™ BRFER &2
PEAR AT o L FLIR 2% 52 4300 0 6. 15 F11 5. 74 mmol « L1, W J0 i 35 22 5 5 {H 5 % S0 2 AR L L AR A 38U P A I B2
T FLER i B T (p<T0. 05) (BT 1), X il B b 35 40 A Ak B A 5000 A AT 9 UKL 3R O 28 40 i s — 3/ 2
[ AT eSS AR

WUFLRR R AL e 45 10 LR AN (5] B 1 B2 0 T i o SR 2 S IR S L UL R &5+ 4 3 R AR ( p<<0. 05, Herp 30 °C
TR REA L n="5) 5 SR AR S AL BEOXE 52 56 40 0 JLFL IR 35 B W 2w (1 2) . Gtk i S S PR IR
AL PR E] e sg AR

8 a A oy
. . —~ —~ 60 E2 [ #84
= 7, 6 I : [0 a4 Eﬂ Tog 50 JT.
QT w - 40 b B ik ek
4 . 0 s &< 5 P 2B
2o =32
£ F =—10
0 ~ - 0 ~
15 30 15 30
kIR C kL C
T o FRZAAEIE S AA T A R EER(p<<0.05) T sab 7R i AR R B SR 2 ) A 22 57 5 AB R ORI A0 HE iR
Bl BEEMAREREMAHS NI BRSENHNI FAHZMIZES (p <L 0.05),
Fig. 1 The effects of temperature and acute hypoxia on plasma B2 BREMAHREAHESENIESENTMN
[lactate] in juvenile sliver carp Fig. 2 The effects of temperature and acute hypoxia on muscle

[lactate] in juvenile sliver carp
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Fig. 3 The effects of temperature and acute hypoxia on muscle

Fig. 4 The effects of temperature and acute hypoxia on liver

[glycogen] in juvenile sliver carp

[glycogen] in juvenile sliver carp
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Fig. 5 The effects of temperature and acute hypoxia on muscle

[glucose] in juveniles of sliver carp
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Fig. 6 The effects of temperature and acute hypoxia on liver

[glucose] in juvenile sliver carp
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Effects of Temperature and Hypoxia on Lactate and Carbohydrate
Level in Silver Carp (Hypophthalmichthys molitrix)

HE Wei, CAO Zhen-dong, FU Shi-jian
(Laboratory of Evolutionary Physiology and Behaviour, Chongqing Key Laboratory of Animal Biology.,
Chongqing Normal University, Chongging 400047, China)

Abstract: In order to investigate the effects of temperature on biochemical reactions of hypoxia tolerance in fish, we select juvenile
silver carp (Hypophthalmichthys molitrix) as the experimental animal. All the {ish were divided into two groups (15 and 30 ‘C)
for temperature acclimation for two weeks then the half fish of each temperature group were put into the closed respirometer cham-
bers for experiencing a treatment of acute hypoxia through spontaneous oxygen consumption individually, the other half fish without
the treatment of acute hypoxia of each temperature group as the control. The blood lactate, white muscle lactate, white muscle gly-
cogen, liver glycogen and liver glucose content of each group were measured. The blood lactate content of each temperature group
increased significantly after acute hypoxia (p <C0. 05) while both the muscle glycogen content at 15 °C and liver glucose content at 30
°C decreased significantly after hypoxia (p <C0.05). The muscle lactate content of both hypoxia and normoxia groups decreased sig-
nificantly with the increase of the temperature (p <Z0.05). The glucose content of both muscle and liver showed no change with
temperature. Furthermore, there was no interaction effect between temperature and hypoxia. The study showed that when undergo-
ing the change of temperature and hypoxic situation, both the metabolic substrates and anaerobic metabolic products changed corre-
spondingly in juvenile silver carp, to handle the thermal and hypoxia stresses.

Key words: Hypophthalmichthys molitrix ; temperature; acute hypoxia; lactic acid; glycogen
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