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FEf ( Rachycentron canadum ) ) EXFIMERE
BB S AL N 3 5 g = 5 A 38 FR B i bz

ZHIE, RRIT, HAAN, AR, EREAT, Y3y

(1T ARIEERE R TR 2B, )7 AR T 524088)

WE. A XHERIHFEN %ﬂff # # (Rachycentron canadum) B B A0 i EF| H e Ar i o, W EE &
WERFAERESEZRE., B REREAMBE-KEZR, K EFT &4 & (FHHERE (220.67+20.73)g)
1% 4. ((2.64+0.25)mg/L) Eﬁ # 3 h & A 4 ((6.34+0.15)mg/L)8 h.24 h #1 48 h J&, | & H AT I Fu L A1 41 4
WEMLN B SR EFHET ., FRE &, KA MEF, FFIEF7H Z# ( Malondialdehyde, MDA), it &
1t & BE (Catalase, CAT) #2 A& Bt H Ik i€ J& B¢ (Glutathione Reductase, GR) 7& 7 3 & & 1% T *t B 41 (p<0.05),
FL B I £ B (Lactate Dehydrogenase, LDH) 7 1 % % & T % ¥ 41 (p <0.05); AL A # MDA fu fig it it & 1,
4 (Lipid Peroxidase, LPO) & 1 ¥ & Z K T xt 18 41 (p<0.05), #& £ . 4 & 1L B¢ (Superoxide Dismutase,
SOD) #1 LDH 7& % ¥ & % & T Xt I8 4 (p<0.05); L4 J& 70 fF 4 4 2B ZF KT x4 B 4 (p<0.01), &
A3t A2 F, B JEf AL A MDA, LPO,SOD, CAT., 4 jitt # fik it & 1t 47 B (Glutathione Peroxidase, GPx) f#
GRAEBEHHATABRENAD; FEREELZA24hELEE THEA (p<0.05), L£ 48h 5 & F 1K
F Xt B 4 (p<0.05); ALAE R /£ 2 4 8h.24h #1 48 h J5 4 B Z (K T & B 41 (p<0.05). #F % & W, 1K & Mt
N EE &4 el R R — WA NI, IFERLA éﬂ//\é’lﬁ’&/%ﬁ %ﬂﬁﬁéfﬁ}”bﬁi}ﬂt & &
HMEWHEAANE, S EERE N EBANEMTG, TEL A A E AT EHRKEE EF KF,
KR FE & KA, AN EFA
FES%S: P714°.5;8917.4 XHkFRERD: A XEHS: 0253-4193(2020)04-0012-08

1 A= SR S B 5 IR NI B TR AR R 3 R A
MELE PR A A BLER, i R i slifE 2 . ’kFR

IS A i T B0 5y 52 BIAS R A BE N RO, K AN EMRECIRES (R A & K200 3 mg/L), A
R A S R P EENE RN 720 WA 80T KRR ICE HES Y I SE T, R 44 R
Vﬁjvfﬁi‘ﬂkidﬂ’lélzﬁﬂﬁﬁézli%# EEERBKA SRR XS, KAESIYTEIR AR T, 55 5
YR AR PRI MR AR A AR A A AR A AL BRI, R AR S 8 5 4 5 4R B S
AR, FE AR RN N KA T, LR BT RN, S EUAE A 5, 7 A A 3

Y #5 B #3: 2019-06-28; 1&1T H#A: 2019-10-17,

EETIB: IR 7 M B AR AR 5 LT85 42 %% B (CARS-47); |7 R M P R 2 A QB @Dl V1 2531 %1350 B (CXXL2018131); B 7 i Al 5
TR AR B K % GV )(ZIW-2019-06); 2018 4F ) 755 1 K 24 At 1150 391 H (QHIHZR201818).
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4 AUHEAE. 7

W £6 (Rachycentron canadum) %)) £ 5%F ¥8 5K &0 W 38 48040 W 3805 8 45 1) FH 48 4 14 g Rz 13

% (Reactive Oxygen Species, ROS), fix £ 52 I H 4= 7
DIGEC . A T REAIK ROS XL R #1473, 26 9 1A 3 it
SAABER Zok R DU AL R BPE o IR, (R4 45
A A AR S N, bz fe m AR R 4
W 2332 B2 e AR R A FE R B, #0280 i 4 fin
)& 11 =0 S T BN X W E D N S
AE 1 T 6 A5 7 Ok R XIRE IR, B, BIFSE A4
iR 38 T 1 28 1) S A N7 K ST B R R N Oy £
FEIE N AR A IR SR HE S AR, 38 T USRI HAE K ™
SR A T X

22 i (Rachycentron canadum) IR FR 8 . ¥ T8
i, )@ F# H (Perciformes ), %4 41 #} (Rachy-
centridae), %5 141 J& (Rachycentron), R g =4 5t
I8, SR T 7 U U K O R Bl 1 R A S 4
X7k s S B SR AR i, — FLBRAR, 3 B K&
o EAESK, BT KUY BIAE T, B2k . 2
LSRG R AR R R, TR A SR X A
A IS . W SR 0 AR A 2 5 | LA R AL I
TRF- (A AR | T A 2 ML X6 A7 S S35 s I e L e B
A Z —, WR R I i 2, ™ E s D)
o1 0 28 I E ) i 35 DD RE AL TR R AT AR AR 04 [
AN THEK B 5 A AF R ], SR LHZ 3 RE T,
PRI I U 60 L PR 2 2 ) AR 0 A 48 52 DG T, AR
SEE O T 2RO A R 4 i
Az AGFE B (45 1 0, 7 56 TR AR B SR AR AR AR
TR 52 0 18 AR T REBIFIE o it A 2 56 D A 0 4
R X 4, WA SR 38 5 5 AE00T HL T R AT UL PR ZH 2R
ALK P 5 Re i R B9 52 0, R0 45 IR AR
PREEROIE IV, LA R 28t ) (@SR SR S 2 0k

2 MREINE

2.1 LIt

SEI AR PST AR TR R A K o B 2 T
TR 5 R0 A BAAE AR T 5 A W i 5 B B 4y fh,
Bl ML 6 SRR B L 1% ) 4 A1k 200 B2 & FH £0 1 A8
iz el S, Y AR BT i O (220.67420.73) g, &
K H(29.37+3.76) cm, FLHTE A 19 2= NI K S 5H
RGP AT, KRS e i A 90 L/h, KA R K . 58 =
5398 70 em, 50 cm 1 60 cm, &ES KT 20 4
o, BRI, A R T KA P TR A RN, PR R
KR SATE 6 mg/L LA I, KRR (26.342.5) C, #h
M 27.840.47, S A S 8= 4 (0.17+0.03)mg/L. 5 H 4%
WEE Ay B 10 L I C G AR 2 Uk () 2R BRI VAR ) 52
FERABRAF]), KB A, ST i — KA 1k

®E.
22 kgt

SR TENR A OK SR R G Y 6 A KRR AT, 4y
R AN A, 2% 3 DN EA N IR ZE SR HIE PR K
FEIH I R AR FFFRFEE R AR, A (B
TS MK, AZ8403) 4EB% 10 min Y I % = A A8 1k, X
HELZEL (14 775 S0 N (6.64:0.35) mg/L; 5 56 20 38 3 31 15 1
WK it . OGP 78 R MK b 7 a5 R Y vk
e R K A fige ik, O PV S ASCSE I W o > i 4
7 (2.6440.25) mg/L 544 T AR M8 4545 3 h, BUEE )5,
ST RIS RS, SRS T A (6.34+0.15) mg/L,
TES A, 8 h, 24 h F1 48 h Jim BURE, 5256 2H RN B 2H HURE
IR ] — 2
23 HERESH&E

S A PR, S g 2H A IR AE A S R R R 1 &
A B[] S IR, R 400 R 2 A S 06 445 o s BORE, R
P [A] o A 45 L 3 8 #8524 £ 3 5 9 200 mg/L
[i) %2 56 2R HH i 20 s H i i R (MIS-222) ¥ 7K 3 VR Pk
JR I, JH 20 A1 481 fife ), JBCHEC AL PR R JHF I 2 21, e
T 1.50 mL RAFE , i TR A MR, Z 55
B 2 —80°C BRI UK AR, DRAFTFIN o U RO ILIA 25
0.60 g, ¥ 1 : 9 A 0.90% A= FEEL K, 75 vk K 7
SIHALAKA) 23K 5 min, HK 10% 2 3W; 2 )5 1E 7
JE 4°C, ¥ 33 2 000 r/min 19 2505, B0 15 ming X E
THWRIT%E)E, B T-80°C TR A7, F 145 B 46 br 10 22 o
24 EREAME

K FH B T 8 B A ) TR 5 A K ) & )
2H 2 A AR B R Be B R FE A L B TS R
(Malondialdehyde, MDA ). fi it i % {4 (Lipid Perox-
ide, LPO), 4 bt H ki L ( Glutathione Reductase,
GR). it & AL S B (Catalase, CAT), A Bt H ki &1k
Y11 ( Glutathione Peroxidase, GPx). #8 & 1L 4 15 1. fiff
(Superoxide Dismutase, SOD ) A & F & JIit & i ( Lactate
Dehydrogenase, LDH) Fl## i . MDA R F QL L 2
M2 (TBA) VA, KNI Z 77 A 2068 7 ), £E 532 nm P K
bW G RE , TH 5 45 MDA % f; GR SR H 284b
Fotayk, & 1 g HEUVE 1 min {50 R & PR P18
JE AU4H B 1T ( Triphosphopyridine Nucleotide, NADPH )
Y e JBE B0 1 mmol/L JT 75 B il o Dy — il I ) R
fir; CAT R HIFHRR B2 1, € L 1 mg HEUEH 1 s 70
1 umol ) H,0, B &k — 1% J1 #47; GPx SR A bt
B, E X1 mgfE AR, 1 min FOEEIEEG SN B9VE R,
J2 AR 2 H 48 B Ik (Glutathione, GSH) ¥ JiE A1
1 pmol/L Jy— i J7 5u4ii; SOD R R M %, i X
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1 mg ZHZVE A 1 mL KR H SOD # il % 50% it
JIEXE R ) SOD L S — N1k ) B (B U); 2R 1 BTV
JE I 7 SR 25 T 7 4% vk s LDH SR F iR %, & X
1 g HAUH A 37°C HEEAVEA 15 min, WK R ™
A= 1 pmol IR Jy 1 B Bl SR LU 3%, R DA
JERAE TR R A VR T AT B K A RO R AT AR W, R
55RO AE TR B8 ik &4, 5 103k A 31 0 o o A 28
WAL (05 o AH N 4R A0 R 2 O & Ui 5.
25 HiEAbIE

S0 T 45 B s O YR 45 1 22 (mean+SD) &
TR o SR BT ¢ 46 56 7 2% o0 M ket B2 RIS S 38 S
HBOE 22 5 21, L p<0.05 s 22 57 3, LU p<0.01
FoR 2 M B 3 R A SPSS17.0 # k4T LN R
225 Bt BR AL 5 1 5y SN [ ) s 0 5040 22 5
2k, 3 A Duncan K38 1T 2 LK .

3 45

3.1 REMENEZ &L E NN BIERNF I

K SR Py 201 6 2 £ 4 £ BT RN UL A A 4R AR N
FebR 2 UL R 1, 1 A, KA E 3 h T
JIE MDA % 1 5 X} B 20 19 25 55 B Ge it 3 L (1=6.675,
df=2, p=0.022<0.05), LA MDA & &t 5 X B4 i 22 5=
HA G453 X (=4.352, df=2, p=0.049<0.05)( &l 1a);
JHJE LPO i £ 5 Xf B4 T | 25 1 22 5 (p>0.05), L
A LPO i P Lb X BRZH PR AIC T 0.08 pmol/g, 22 7 H A 45
P12 & Y (1=3.482, df=2, p=0.037<0.05)( & 1b); FIE
CAT i e XF FZH [ AR T 4.81 U/mg, 22 5% HA 4t
27 X (=8.715, df=2, p=0.013<0.05), LA CAT ik

(=)}

50} HE 20 TG W 3 Pk 25 5 (9>0.05) (& 1c); 1 AL IA
GPx I £ 24 5 %5 B4 T 1 28 7k 22 7 (p>0.05) (5] 1d);
JHE SOD 37 4 5 X HE 21 TG 8 35 1 2% 5 (p>0.05), T AL
A SOD ¥ P 5 % B 20 22 5 A 48 127 7 L (1=5.027,
df=2, p=0.037<0.05)( & 1e); IFHE GR i 5 X B 4l 2=
S HA G L (1=4.428, df=2, p=0.047<0.05), fIlL
A GR {6 P 5 X% B AL TG i 35 1 22 57 (p>0.05) (] 1)
32 REMENEE&LSEESF AIERNEIE

AV 4R Mol 308 X 2 ¥ £ 4 i R RN UL AL %) 8 == R
FERRA R UL 2. I 2 ar g, & 3 hE, AT
IE LDH 7% M e X BEZH TH & T 169.80 Ulg, 257 HA 5t
it X (1=4.816, df=2, p=0.020<0.05), LY LDH 7%
PELERXT PR T T 177.90 Ulg, 22 3 EA S8 X (=
3.845, df=2, p=0.031<0.05)( [&] 2a); JH- 4 It £ & b X
HREAL T 8.51 mg/g, 55 HA G #E L (=22.14, df=
2, p=0.002<0.01), LR & i FE X BEZH AR T 1.41 mg/g,
% S BA G X (=13.13, df=2, p=0.006<0.01)
(|8 2b).
33 SENENEE&LYE RN NBIERNZIG

O B o R o o &y £ JFE I RIL PR ARCAR R SR
PREVEZM WL 1, R 1 45 R WoR, JFIE4H 2, MDA
TEWKE HE 8 h JF 5 X A JC B 3 2 7 (p>0.05),
24 h F1 48 h J5 & 2% = T IR (p<0.05); LPO 1 M 7E
A 8 h. 24 h A48 h J5 I 3 5 T-XF 41 (p<0.05); 7E
S 8h, 24 h A48 h B H, CAT 6 1 B 3 5 T4
T84 (p<0.05), I H7E 24 h i} CAT 36 Mk 8l kK B
. 8h, 24 h f148 h Ji7, GPx 11k & w5 T X ME 4
(p<0.05), 2Z LGS, HTEE % 24 h 53k 5 5

£ = ol 20 @ Sl e I O
un i g 0.4 g5
on [N .2 T
B E2 23 ¥z
= 0- 0
4007
5~ #H #
S = =
o o i
=3 &S 25
b e =
>
== [] [1 &5 &=
« 4l i

PEL1 AR SR 0 A5 e By £ T AL P AR R A A 4 5
Fig. 1 Effects of hypoxic stress on oxidative stress indicator of liver and muscle of juvenile cobia

#2253 (p<0.05)
* shows significant difference (p<0.05)
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Fig. 2 Effects of hypoxia stress on lactate dehydrogenase activity and glycogen content in liver and muscle of juvenile cobia

* RN 25 5 1 2 (p<0.05), **FR 2 5% 3 (p<0.01)

* shows significant difference (p<0.05), ** shows extremely significant difference (p<0.01)
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Table 1 Effects of reoxygenation on oxidative stress indicator of

liver and muscle of juvenile cobia

E=R AmA) izt an 52 ] /h S iG]

P —F/mmol-mg "' it B4 436+041°  2.31+0.06"
(LEA) .

8h 437+0.57"  3.49£0.16

24h 8.24+0.27°  4.95+0.58°

48 h 6.46+0.25°  2.52+0.11°

& it AL/ umol g X BE 2 0.31£0.01°  0.28+0.04°
(UEA) . i

8h 1.19£027°  2.07+0.31°
24h 1.96£0.65%  1.71+0.18™

48h 229+0.26°  1.40+0.14°

W E LA/ U -mg™! X A ZH 15.64£1.36"  4.38+0.54"
(LAEATT) . .

8h 26.58+4.02°  7.83+2.38"

24h 38.4543.65°  9.08+2.02°
48h 27.51+1.25°  6.83+3.18%
AW H Rk S AR XTBEZH  258.50+27.57° 12.21+0.81°

/Umg ™ (LAEATH) .
8h  352.38+16.26" 25.99+2.10°

24h 429.41+23.61° 24.23+1.07™

48 h 424.53+21.03° 21.73+1.82°

A AR /U -mg ™! X HR 21 6.86£1.76"  6.44+0.17"
(B N ,

8h 9.23+1.56®  11.02+1.28

24h 11.63+1.58"  12.57+1.83°

48h 9.6242.27%®  12.64+1.44°

BREH kG 5 R/ U-g ! X R 7.96+0.89°  5.27+0.98"
(LAEATT) . .

8h 48.91+22.04° 38.73+15.49
24h 42.96+1.50° 40.07+16.66"

48h 43.42+12.63° 22.58+9.64

T A8 PR T RE AR i B AR 2 ] 22 57 .2 (p<0.05).

KAH; 7525 8 h F1 24 h (3L # Hh, SOD % & % i It
L, HAER A 24 h )5 W3 & T X R4 (p<0.05); 7R
%08 h. 24 h Fl1 48 h i P rf GR i 14 2 35 & X 4l
(p<0.05). WLAZHZH, MDA S HREEEA 8h fl24h
J5 B3 TR R (p<0.05), HZ M5, 48 h 5 %)
MR TC 3 22 5 LPO 1 ME7E R S 8 h, 24 h A1 48 h
Jo B = T B4 (p<0.05), H7EE A 8 h I ik 5 5
KA, Bl B WA CAT A E A 24 h G &=
TXF 41 (p<0.05); GPx i EEZ 4 8 h, 24 h fl 48 h
Je 3 = T IR A (p<0.05), BB TR H, HA
AE A 2 1E 5 7K °F-; SOD i 7EE % 8 h. 24 h i1 48 h
J5 2 = X R4 (p<0.05); GR I E7EE % 8 h A1 24 h
Jr B3 T R4 (p<0.05), HAEE % 24 h )&, GR i
PEIK B B K AE, 2% 24~48 h [ir Bt GR IGYEZ T R
Mk, EE A 48 h G L HME £ R .
34 EEEENEE&YGEEF AIERNEIE

A A R Al A 4 AL A i R R 4
PR sgm 3% 2. R 2 85 R WoR, IFAE41 41, LDH
TEPETEE %A 8 h, 24 h 148 h Ji, 5 xF B4 0 | 1k 22
5 (p>0.05), Fifi 5 52 S0 1] 14 38 fin 76 4 3 45 B AIG, HL
PR B IEH KT TP & R AR 24 h R B 3
TR (p<0.05), B4 48 h J5 B K T xf B4
(p<0.05). WLAZHZIH, LDH i 7E 2 % 8 h, 24 h il
48 h J5 TG i M 25 5 (p>0.05); WU LA AR 2 4 8 h,
24 h 148 h J5 2 F AR T X IR ZH (p<0.05),

4 THE

IEHRAS T, HLA P A ROS Ab T —Fp AR B 7= 4
S W B 07 B ) B A IR S it 2 8 ROS f# 25
XML B — € B9 35 E, W MDA 1 LPO &% 2 1978
o PUARR BT RGAE N ROS BYIERR R4, FH
f14% SOD., CAT. GPx il GR, &5 ROS HJIE KR L &
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BEB T AR ER I
Table 2 Effects of reoxygenation on energy utilization indicator

of liver and muscle of juvenile cobia

il R PR AR ST/ JFFIIE !
LB SEU-g ! XPHEZH 165.37+39.61% 251.12439.10°
(LMEAI)
8h 193.32+2.58" 320.55+101.18"
24h 149.39+18.28™ 331.92+38.58"
48 h 140.87+11.27° 372.32+67.30°
M F/mg-g ! Xof HR 2 22.57+0.89°  2.74+0.03°
8h 19.82+1.10™  1.82:0.48"
24h 33.28£1.73°  1.90+0.42°
48 h 18.81+1.94"  1.55+0.18"

TE: [l — HOR TR 5B EARA R AR 2 8] 22 5 .3 (p<0.05 ).

FEMLAAR I L3 M 7 A S I i R4 B R E 0, D 2
B Y e o 22 A Zh B 4 5, X 2R BILAR A fig 1 AR 0
HEZEM. P, S8R LT 3 A S T3E
41 REPESHRENFEFELHALR MDA FMLPO &

EH R

MUK 5Z B A0 38 5, 7R P99 ROS &% 3 & A2 A8
b, i SR ML ST Ak R G A2 k07, MDA Fl
LPO 1E M i ik S Ak 1 — P b, L5 18 ¢ B AR
AU B X R AA A T EAAR , SE R 2R Y AR BRI R,
AR, FEARSE A 3 b, IFAEFILA o MDA &
i E FRAR, WUA LPO it i 35 MR AIK, 3k 2 o 7E
TR 38 T 28 fa 57 B BR i, (i SRS Rk
WP I B A IO ik 2D, IR 4 2 b AR 7= A5 9 ROS 8 AH 10 ik
/b, 13X 5 %} B G B £ (Pelteobagrus vachelli) BT 5T
SEARMRIY, BFUE MDA & 7ER A 24 h fl 48 h 5 2
ETtE, HNLA MDA &t fEE A 8 h Al 24 h J5 i 3
Fh s FEAEFILA LPO 76 PE7E & % 8 h, 24 h 148
h 5 3 BN R AR BE 0 T e, DA 5 1 AU 4L £
AR IR R R R B o 3K 5 % B R B A AL
(Lateolabrax maculatus ) BIBFFE 45 F AR A by H:
JEH A e T A e Al B i TR AR
SN, LA R AR T R T AR AR N B A, fil AR
ROS Ay ¥ B G Tt i, B30 Koy Fid A4k, W
LPO 1 MDA & & Fh i, I BE 1 &2 G B rp s oy
SR Z A AR O GE
42 REMESKENEEGARNKLBEIEN

=AU

IR AR RE A5 52 W £ PR S AR B 4P RE Ty, DT 5k £

Je 7 AR R, 5 B R TR R DDA OGN, i
P E AL (AN CAT. SOD. GPx Al GR) 1] i B 41 i
NEAIVENENEE W Sl iE =R AR o0 e i ] 0fEh]
P05, T 4E 3R WK 1 ROS P20, ABFFE b, T IE
LA GPx 1 S 7EARE N E 3 h J5 T W 3% 2 5
1M HFE CAT #1 GR 1% g & FEAK, LA SOD % ) 2
FET T, X 5 X 4n s AR A 8 ( Piaractus mesopotamicus )
FES [C i Y568 (Perccottus glenii) IR 5T 45 S AR 221,
VB SUE 3 h B, HLIART A A A R Rk o 40
T, HUAZORLAA AT SR AT LLE # 1k RAS T WP, 78—
FREE b ARPUAC S a0 50 25 82 /0 1) ROS A7 7E AR 14
WORAE R, BRI AT IR 08 55, /D T AR
HE I T bR 1 L, UBUR ST B0l b, AT
Wk T ROS M9 2B kG, 5 J A AT R R AR A b ae
R TR o E R a0 SIE N ST T <o -
% 8 h. 24 h Fl 48 h B B, IFEFI LA H CAT. SOD,
GPx Fl GR I M3t BUAS [R] R B (9 785 . FFJIE CAT.
SOD Fl GPx Wi tE7E & 46 24 h J5 ik 8 e KA, M7E R
S 24~48 h B B, HE PR T R, (0K BEVK & 3 1E
WK 7EE Fd A2, JILA SOD 1 GPx 1 77 ¥ Bk
BB H K, X 54885 8 1 (Mugil cephalus) T
FELEIARAL, WKk 52 175 48U L AL 7 33 B AT R 35 A i
Fue i B AR SRS AR A R b, ROS 7E2H 215k
20 P e e A, o A ROS 1 i £ {4 481k 1oz 384 A
PUEALIR 2R 00 2L, DT 8 2 8 0 4% D 1% e 481 7 2
BIL I 7E SR 4UIS P52 S0 A Bt TP o8 A UTE . &5 T
W, ARAEAR AN T A AR S U A R, R
BLIRRE S 4 &5 A B B ST vs AR, DI A fif D P24k
J 1A N 1 A I OO A s AR i A 4R
¥ (MDA F1 LPO) Fl fi§ it F 4146 o (LDH FBE ) 42
WESE T X —2518
43 REMESERENEEAEEN AN

BLRIE & A A i sh 2 1T ZERE Ok 44 . Bl
JE R ALAA N By T B AR RE ) 0T, Xt A 5 BLAAR 1) R o
A = AR IR, I LDH Al R Ak P A R AL R
Z I AE B A, Ol A i T B PR AL R o, R ALK
TR bR R W, 0 ) KON — R LR T
TeEARHRE 1 1 I

ARSI E AR E 3 h s, I RTULA
W IR i ZUR N B, LDH & i 20 T, REALA
TR LIAT T ICAACH, o RS A A7 (4 B TR
Wy R e R LA, W LDH 36 I Th i, K £
V18 P TR 2 252 Ry LR, 7L TR VR 2 T v 2 DI S T i
2SI, AR XoF 58 8K H B AR SR PR 04201, 5 30 1 i
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1 (Rachycentron canadum ) %] £ %o} P1 358 41K 80036 S0 AH N 3845 i o 1) FH 48 s 7 o 1 17

(Hypophthalmichthys molitrix) F1 9P 88 65 ( Trachinotus
ovatus) A5 45 R — B, AR b, AT L
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Oxidative stress and energy utilization responses of juvenile cobia
(Rachycentron canadum) to environmental hypoxia stress

Li Hongjuan', Chen Gang', Guo Zhixiong', Wang Weizheng', Huang Jiansheng', Zeng Zeqian'

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: This study investigated the oxidative stress and energy utilization responses of juvenile cobia (Rachy-
centron canadum) to environmental hypoxia stress, and provided reference for the healthy cultivation of cobia.
Through the hypoxia stress-reoxygenation test, the oxidative stress and energy utilization indexes of liver and
muscle tissues were measured after hypoxia ((2.64+0.25)mg/L) stress for 3 h and reoxygenation ((6.34+0.15)mg/L)
stress for 8 h, 24 h and 48 h. The results showed that after hypoxia stress, the activity of malondialdehyde (MDA),
catalase (CAT) and glutathione reductase (GR) in the liver were significantly lower than that in the control group
(p<0.05), and the activity of lactate dehydrogenase (LDH) was significantly higher than that in the control group
(»<0.05). MDA and lipid peroxidase (LPO) activities in muscle were significantly lower than those in control group
(p<0.05), and superoxide dismutase (SOD) and LDH activities were significantly higher than those in control group
(p<0.05). The contents of muscle glycogen and liver glycogen were significantly lower than those of control group
(»<0.01). During reoxygenation, the contents of MDA, LPO, SOD, CAT, glutathione peroxidase (GPx) and GR in
liver and muscle all increased differentially. Liver glycogen content was significantly higher than that of the con-
trol group 24 h after reoxygenation (p<0.05), and significantly lower than that of the control group 48 h after reoxy-
genation (p<0.05). Muscle glycogen content was significantly lower than that of control group after reoxygenation
for 8 h, 24 h and 48 h (p<0.05). In conclusion, hypoxia stress can cause some oxidative damage to the body of
cobia, and the enzyme activity and energy supply of liver and muscle tissues change. The reoxygenation environ-
ment after hypoxia stress causes more severe oxidative damage to the body, which can be gradually restored to the

normal level through physiological regulation.
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