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(1. DRy K™ SAarebe LI 2013065 2. AV FRIEAE ) n] 3528 R T AT S g0 =
T EK PRI B B0 AT ST T R TEK AR T TR S AR E AR E HS 266071;
3. EMBIBK A RA T M 261418)

WE AR RFBRERTHAQRICT, 24°C, 28°C., 32°CHr 35C)Frid JF ¥ % 4 (F X FiE 1°C),
T B AL E 6y B E b B3 3t e 4 4% (Cromileptes altivelis Valenciennes Q)5 ¥ 4 7 B &
(Epinephelus lanceolatus &) # 42 25 & A (R A 3E) L AL FH (G R B, £ R B, B R AW
TEE. HABEEEHAEBEERTAS, RERXTA: 21C~32CHELE. HIBEEHHE
EAammE#Ae, B 35CHTHEAS, FTHANHELESOD)HE BE FA#YE, 35C4A
%7 dAPTEAK, FFAES SOD 7 21°C~28Ci8pl 5 LB #F = 5, 32°CH 35CE R T H E AN
A AT LA B (CAT)E 21~28C (L% — 3, HZR ¥, M 32°CH 35ChE
SRFEH CAT WA #B ZAMK ., mEFH _BMDAE 32CELABFTTHE, HEfhigE gz
ATHMED, Ht&HH R EBHERARE, FEFH MDA AN EATHERK. BEHTH:
1% # 6y SOD A1 CAT #1458 EA B T, L4 SOD £3d G/ CHE RN, £7dHE
F LA, MFES CATA£3dfm7dHRBEFTH; FEMMDE TN MDA AR THE&AS . BE
REAPEERABE AP IS BEA 21°C. 24CH R L AB ML, BETEFEANALY, &
HMEAEEOBmERY L AEY, BHBEELABETR, EnBLERETAMFAAL, BEHE
AWBEEBMEHBEELEY D, EREETAEESARE. L, BEHNTHRARY 2ESL
AN EE A RBER, BEREGRAEL ERA MR BB, b w62 K 5T g8t &1k
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FLUE B 5E 15 ff(Cromileptes altivelis Valenciennes
Q)5 ¥l 41 KE 411 (Epinephel us lanceolatus &)Y 2258
il o BT i PR BB, A3 A T B RV B B B2 JE P
E R s A S R e T R (S BN O
AR RGE B 3E, S m R (X XA, 1999),
B 41 BEfA(E. lanceolatus), 84 6 & . IHABE,
AP PR R, AR B, R —
FhEEZ AT, BARENERMERME. R
TR R —Fp N T 24380 A B, 5 854 47 B £ A
o, BAERY RIEGESE | Bt aERe s, o)
VENWLEL 2, VB —Fh 3B i Fl, X BB AR 1k 1)
T8 N B 1 A 56 A BB B A R E .

IR B (Stéphan et al, 1995; Filho et al, 2005), hJF
(Roche et al, 1996). % (Parihar et al, 1995). pH %
EE R IAET N LR AR RIS, 25 B35 m fa R P 3 1
A MU E AR TE M ALY B i SRR R AR
ZEAL, 2R O ol R A OO LA T AR ) AR
A WLARTC 1538 I W) 25 K Ak F RO, 18 mpL At
AALPE M B EE sz i, e fa iR R, AR
(Martinez-Alvarez et al, 2005), 7EFFHiLFEH, R
YEN R EEAGN T2 —, SaEPaeig ) L
TR B YIEE 2 (Filho et al, 2005), i 1E K50
HIEPURLBRG TE IR N R 22—, EEXF I
IO R VR (27 56, 2004) IR &5
HHUAFEA RN, fEIEE A RS =g, JEime
HEYTEALBES P T (Martinez-Alvarez et al, 2004),
FARTE IE R BT R, RN At 3w T ah s
VA, MR MENNE I, A RS KEAR, o
0 H ST AU A — 2 B A (PMIE 55, 2014),
o AR I A 3 TR A0 S i e, BRARHLIAR Y
KT, R 8 SRR Z [ B 2 A
Jt:(Handeland et al, 2008; Jobling et al, 1983), i3
TEZ BN ME J5 , LRSS b 2Bl 000 I X PR %
Ak, MPURTE N IS, PUEALEEKE SR,
S0 8 ALAGE I BE 1, LA AR B K PR AN TR
L, fE—EfRE L, PrEEREHEKE 2 E 5 K
FAYERF ) S5 B T MILAAR X6 B I5% B4)35 10 FE 1 (B4, 2015).

SRR AT K RN R U E =R A T R D e ]
A ALy B AL T (SOD) | i Ak S i (CAT) AN B
(MDA)SE, 33 S A H A 14 3 il 28 5 S Ak 4 ot 3 [
BT AR PR B AR R LR PR G2 4]
R, ISP = A 1 36 PR 5 =2 1) 3 31 F ik
BOTEHS, 2013), SOD J&A4: WAk Py 2 1 i 1k
B, Uz TARAEYRN, RAEYRNEER A H
Ry EEY R, 88 FNBEA L T Ak

A, SRIE CAT o7 Bl ad S Ak &0l o 1 S8
K, HANH T 7 H0, MEETE, ISR L
IRV (K s K25, 2007), (R, SOD Fil CAT A H.fic
BT — B A AbBE A%, SR fA e TAW RN AR
MR P D) RERE (TR BCSE A, 2011), MDA
JEREAR T EAL R B PR 22—, BB AR IS RE R
IR (EARSE, 2012), MDA F= A% 1 2/ fe i/t
FREAG T E AR RR R, b v [) 422 S 4 2L 402 ) FR
RUE RS E AT Ik, MDA & T Sk e
KA S ALK BBt E AL BE 71 (Vida, 2002; X /NS &5
2008). AN SCHFFE T 2t I Wit 5 28 FHE MG R,
BLJE BRE T Ko 775 w0 S8 AL R Ak 2 R3S bR 10 284k, N
PRUTAS [ B 1) 908 38 A8 b 2 %o U e B e 4R Ak B
FEAEBRAGFZ A, MR T AR BRI B B 58 i A 1 )
R, XN T IR Y A p= BT BB S,

1 MRERF=E
1.1 #e

ST A0 RO BEA 0T 2016 4F 7 A dhi s
WK F=HRA AL, 3t 400 B, F¥IAERN
(20.30+0.38) g, P& K H(10.35+0.43) cm, SCHHT
Tk 4 (26.0+0.5) °C (H 4R 17K A3 FE ) B 7K 3t 8T
3% 3d, BRAHTF 08:00 F1 16:00 HEMEEpRHH Ak
ek S ph A =0 s RARDR , IR E Y 1%~2%
HATHOME, SRR SR, B RIETHEH0K 1R,
1.2 FEEH

S KR I GV IO K (et L T THIR I A SR
K 35°C A K 21°C)YA) 3, SO AR B4 K
I, pH K 7.5~8.0, EhEN 25~30, 4 >5 mg/L (24 h
ANEWFFER) . SEIFE FAE A 60 cm, BN 120 L Y
[T KA AT

1.3 LIt

SCEh S ANMRBEERAEM : 21°C L 24°C . 28°C.,
32°C . 35°CHN 1 MRBEHRAR A, BN REA K 3 1 F
17, BAFAT 20 Bfa, RIERATH: ¥MEIHR3 dE
() RO B B2 A © 2R 1 S0 BE ) /Kl rh gk A T S
BT AR A . N 26 CHFURTHIER, BRIHE 1°C, &L
TR 7 d, iK% 33°C, LEIFUR G R RIEM 2 1k,
WA MO SR AR R R (UUR R R . KT E
ZRMEEE IR EIRAS, (5 R B, MRS X 2 1]
BRI TRRE, k> 8o R ), I 30 min
Ja , B ER AR TR L I (MG 10~12 h)J5#R
&5, MRS R BRIETEHOK 1R, #KEH 50%.
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SHOHE AR
THHBEER@=(DQ-2.Q)/t*n
X, QR H PR, Q, R H
PRk R, SR RBR(d), n o aAMARL

1.4 B

FESZEG A 0, 3. 7 KONt RE b1 ke, &
APATHC 3 e fa, AT &8 (200 mg/L)#EATRREE,
FH 2 ml B — UM S AT R g k., b ot i e
SR e HUD B PUEER], Rt AT 3000 r/min
B0 10 min, B VSRR F EP &, ARG+
PRAEEIN L5 T OB f BT ok b ), O
Wk BRI, WA R R

1.5 HEmAbE R IEFRG

W M35 FIRE 5 8 F—20°C . 4°CEWIRTR, MIR)G
ML Z 5 A PR K 3% FE B (g) « R (ml)=1 : 9 AL
Tl LV, TRV ARE T, R LI,
145 10%B92ZHZ 503, 4000 r/min 250> 10 min, B F
W, PR KA B RS R, 4°CIRAE, TR,

KT R o A ) TR AR ST R A AR ) A A I
S5 HFER ) SOD 7 /1. CAT i /1. MDA &ir; B
W BT, I TP RO TEREE . IR NGE
D2 A R AR S I B kAT o

1.6 #IFEAIE

K SPSS 22.0 3R A1 7R AL BRFN 4347, >R H
ANOVA X356 45 W47 77 224381, R Duncan’s
R 2 E R LI A S E AR 1fE 25 (Mean=
SD)#E /R, P<0.05 NZERBFH,

2 #R

21 BERETSEEFEXNREZRERIIZIM

B EH RO Bt 7 d AR R R AN
BLULE 1, 21 CHRE R A M R, 5HAbA
25 W (P<0.05), FH HEBERETE 04 g/(B- LA,
EARE/IN, 24°C . 28°CHI 32°C i g2 A8 4 1 - 44 H
P B A SC I R BB I R B TR s, B
HREN T, FHHEEEOETRENEE, X3
21 B A Ak R 345 1R R AR 4 B A AL R S AR AL, TR
B AR A T34 H S B o 35 CRE AR i
PIH B E RS RIE 2 d AR, (HiTzEm
T H At IR B 20 A B £ HE(P<0.05), 525630 Al #% f B
M, 26 8 K, BHAr A iEHA HUK KM, F—ipl
FRTEK , RO M (26.0£0.5)°C, FE 5 3d, W

14 —%=35C —=—21C
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Fig.1 Effects of temperature acute change and gradual

rising on the average daily food intake
of juvenile Mussaurus spot

HARE R, B 28°CH 32°CIRERAZH AP,
AR AR RSB E TREE, 28CiR
JERAFHAE I LUG S 3 RV E A BT, T
FR, 32°CRANREE A AR E A SR KIEEERRT 2 d
WEEVR LT, 785 3 XA E TR,

2.2 RENREBMEMAEPREAERRN

2.2.1 REAAY HACHE 21°C R B 5 AR AL 1L
) SOD 7 3 d F1 7 d AIXTRRAE , A1 Hb 3L 96 1 4 A i 3%
HAIM(P<0.05), i fFAE R AR (LA B . (P>0.05), 24°C Al
28°C Ifili& ' SOD 7E5% 3 RASE A, 7655 7 Kuf
BT E H BT 21 Cl B4 (P<0.05), TP
%3 RIVEETESS 7 KA BRI, 32°CHI 35°CIlih
H1 SOD 7E% 3 KBTI, 5 7 RIS 155 3 K,
JFHER Y SOD 7655 3 Kb 0 d B FRE, 165 7 K
BT EFHEAERACT 0 do MRS i 7 H Y SOD
e ETHE SO B G (E, AP AESE 3 K08 %78
fb, 755 7 R L TFH(P<0.05) (K1 2).

2.2.2 it AALAE TR AT I CAT &
WP TS, B 28°C BTN, Hi
BB PERATHIIAES 3 KA 7 KA 0d BETHE
(P<0.05), 35°CILiEH CAT FIHE e, 45 3 KB ET)
s E] 143.82 U/ml, 55 7 KEFEETHE %) 172.64 U/ml,
35 5 T HAB A AL(P<0.05) s A 24°C A 28 °C ka3
SlyE e, SIEE EIHEEP<0.05), 21CHES
3REETE, 7 RKRXKES] 0d K, 32°CHIZST
JFIE R CAT 1255 3 KR5S 7 K290 35 F
H(P<0.05), BT AR A Bl A R B 0 TR, I TR
CAT Jefes 3 R ETHR GRS 7 R W3 %, i
JFREAE SR 3 KANEE 7 R IE  3 T (P<0.05) (& 3).
223 HEE 21°CH 24°C iR 58 AR 4 1L ¥ H 1Y)
MDA 7E5f 3 REHR I E T FF(P<0.05), 28°CH1 35°CAE{L
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Fig.2 Effects of temperature acute change and gradual rising on SOD activity in serum and liver of juvenile Mussaurus spot

AR NG SEREF TR AN [ il B 2R [R]— I TR) A7 A i 35 2 57 (P<0.05) 5
NIRRT R 3 (] — il 2L AN [ B [ A7 A i 3 22 5 (P<0.05); R[]
Different lowercase letters indicated significant differences in different temperature groups at same time (P<0.05); Different
capital letters indicated significant differences in the same temperature group at different time (P<0.05). The same as below
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Fig.3 Effects of temperature acute change and gradual rising on CAT activity in serum and liver of juvenile Mussaurus spot

AN, 32°CEEE FTHE 3 dBFAF] T 64.19 nmol/ml,
ALESE 7 REF, 21°CRE LT, 24°CHE 3 KAHLAR
AR, 28°C . 32°CHI 35°CH 5 L& T B (P<0.05);
M AFAE AR A MDA 7 21°C . 32°C Al 35 CH 8 B %
AT RS, 20CHES 3 K EFHRE, KRTH
fb4$2H, 5% 3.74 nmol/mg prot, 24°C55 3. 7 K G
WEER, 8CHE3IRT0dERAK, 7 dITH
TR o R A i TR N TR, LT AR DE
MDA Sk AiLl, BHTEZ M N, 755 3 R
TFE(P<0.05), 7EHE 7 KB T (& 4),

im B X BR A B L A B AR A R M

231 BEGHE  20CH 24CIRERTHNEEA
Mg A A AL, 5 3 K% FFE(P<0.05), % 7 K
WA TS, HE 0 d BHIG, HAth# 1R B 58 AR A #0%
W ETFE, 28°CHE 3 K5 0d M EFHAR 3 (P>0.05),
7 K5 0dMEE EFH(P<0.05), 32°CH35CH
3.7 KR EFH I HAbS A m, 755 7 Ko
FIAE] T 69.70 i1 70.05 U/mg prot; IRFEEWIAL, Bl
FIRERN T, B E A E T (P<0.05), 74 3
K, WEE ETHE 31°CHE, H &AM 47.13 U/mg prot,

2.3

e 7 K, R ETHE] 35°CH), 5% 88.33 U/mg prot
(A 5)

232 FgREEE 21°C. 24°C A 28°C iR 578 4 Jigp il
AR ISR B3, 21°CTESS 3. 7 RBWIHAL,
24°CHI 28°CHE 0, 3 RESAREP>0.05), 1 7 d
B 24 CHEAREAL, 28°CH BT S, 32°CHI 35CAEfk
AL, B 3 K E LTH(P<0.05), %7 Ki
ETF(P<0.05), {H 35°C 5 32°C FTF. FRASbEHTE
1435 2% 51 (P<0.05), 35°CH5 3 KEhik 159.61 U/g prot,
55 A A5 T 5 AR A A7 A SR 3 25 57 (P<0.05) o TR T
B RR G, BEEBEN LT, 55 3.7 d¥E
# LTFH(P<0.05), %5 3 KA 182.16 U/g prot, W&
F 0d (P<0.05), 55 7 K~ 270.19 U/g prot, &= T
55 3 K (P<0.05) (K 6).

233 By HIETEMEE 21°CH 24°Cl B RS
4, %3 K0 dBFE FHP<0.05), 7 KX EE
FETFHP<0.05), 21CE 3. 7 R5 0d #HHL, FREEE
i (P<0.05), 24°CHE 7 dKEF] 0 d K, 28°CHI
32°C MR ALRARA K, 35°CH 3, 7 RIEE P
(P<0.05). I EE W AR 4 A B AR 3. 7 KipiE e
Wil 2 THP<0.05) (K 7).
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Fig.4 Effects of temperature acute change and gradual rising on MDA in serum and liver of juvenile Mussaurus spot

fé‘loo-
BE90r 04 m3d m7d =
T 80}t
#H 20!
$S g0l
&g g 501
o2 20l
5
B2 30)
Br 8 79l
g 10}
& 0 yw——
~ 21C 24°C  28°C  32C 35C_ AR
Y4 Temperature group Gradual rising
5 R AR 5 T HR X BUE BE4)) 1
B B M 52

Fig.5 Effects of temperature acute change and gradual
rising on pepsin of juvenile Mussaurus spot
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Fig.6  Effects of temperature acute change and gradual
rising on intestinal lipase of juvenile Mussaurus spot
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Fig.7 Effects of temperature acute change and gradual
rising on intestinal amylase of juvenile Mussaurus spot
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O NWAULOAI0O

&l 7

3 it
3.1 BERTH5EEHTHRALMEBEENEM

2R TR, LA BT, FEEE
(AR S BB, A0 28T DUGE B A RO . ARG
LW, FEiEE AR EETCE Y, BEE IR BN,
AR B, (FRE S AR B L, IR T e
A AR (Jobling, 1993), ARBFFTH, BUIEBEF)
H e Bt Bl 5 70 T BE 0 338 n in i v n , R AR
35°C MR- Y4 i L A A 4 iy L E Rl 36 ()
MK, EEARRE, GG HRAE L, RS T
REXIHUATH LV ERIA — i, 32 CHEER RS 35C
TCREK 22 57 o 1 P W A8 2 1) 1 o Pl O B 1 b
BT, FLF Y4 H R R 28 A8 41 14 15 (P<0.05),
LR A = FR A S B R, 32 Cl /R BRI B4R
F SRR A foc A YRR, AT 3 A A R X RO BE A T
bR BN B AEFRTEIR S . SLIEE G, AR
T B iR A A X E A B U B R K 1
BUT, XA K . EFR AR T, R B G
AR, PR B ARG BT, 3 s R
i, RS IR SRk}
BRERTSHTERENRERRELIBRNZIT

SOD JE AW kN EE P ELRE, TiZ0mT
A AR, BT R AE D R B R R e A
A FEYIB, CAT FEHLEALILE] T F 22 SOD 5
B JE O AR B HaO, e fb oK, G, CAT W&
HIE—E R ZF) SOD FmfIREm . IREESARAL . FFIE
FEy SOD 7E 21 C~28CHManfFER AR, 32CH
35CHBLSE TR EITHEE, Mg SOD ki W
TE R[] f) B 4 2 B L TR A 1 I KR AR Ak T 3
HUAHR Y RSB, AL S sh Bt AL B A8 &R
S, AR SOD, 187 20 At 63 175 14 4 0 v 1)
SOD Ktk 2k +, FHUMLME A SOD Kiri

3.2
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fn, BEEWHEZER: , JFrh SOD @il 7}, 21°C~32°CIfl
W SOD SIS 7 Ry ETHE, HREAE P iR
Fhimr, SOD iz Tt , 2% B 7E 3 3 B Py I 7
PrAALEIG h 5KREIE, 52 KM% (2008)MF 5%
SESRMIST . SR, AE 35°CHREA TR, i 35CE
ZRB I E IR VE L 7E 21~28 CUREELH , 1l 3 F I
CAT 2Rt —2, B REWem, o 7 K&
HEIN(P<0.05), VLAAREE Mra i [ aE 4, LA E T H
BV E bR A A 3, i 32°C 5 35°CIfiLiE S AT
i CAT By fbaise M, Ui IFH % 5] —
SERT, BN ENE R R, AR CAT & TR
I I3 P 2 T, X S A U 45 (2011 5) T 55 245 SR A
Lo IREEHIAS AL M3 H Y SOD Ml CAT ¥y )25t L7t
TR, SOD 7E56 7 KA 2 WHATHT, CAT 7655 7
K Em FbanT, P SOD 28 3 K5 ria i
ToI AL, FESE 7 KEE i EFH(P<0.05), i FFE
HOCAT 76258 3. 7 R WE TR, nTRe S5 AP CAT
K A MR P G, B2 TR X bl
A —E 354

MDA J& 41 BEAR S A E R = 2 —, 1%
FERFIES> A, I LARFIE % fig ik 2016 7= 4 MDA &
SO BEAE 38 s T R (LA AE, 2010), K, Gl
it MDA & i 2 /Do () H2 R Wi LA 52 21 7l 35405 1)
TR, — k454 SOD . CAT Fil MDA & fig i BIHL
RIPTAALRE 7o 1R S AR IIE H MDA #4J2 Je 3
TR, 3% 5 25(2016) % 2 S0 A KA 41 T i
AT MDA A AL, Ul LR TE T 4 st =
HE RS N, B PR AR KR SOD., CAT W& 4id #11
3T WA, 7% H MDA ERJETESE 7 RIH
FITRRAR, A BABLAARE 3o 0 1y B ik &, LR A st [i) mf
A5 W U I ) A 26, 21°C  24°C FIE S i v
MDA HAE s, AR e 2% FTHR TR,
TEEE 7 KRB 2= T4 0 K(P<0.05), 1A AT
B —EWi, NReSEHRE , 7 ER KA SOD. CAT
R R H R, A AR 2R RSB
MDA 755 3 R N, MAES 7 RESAH Pt
T R WA 4 B AL 5 R A MDA Y422 T [, i
MEH ) SOD., CAT HR AR, LI kit ™
AR A B, XS UESE(2015) I IFIE 245 R AH
L, HEIHPLIA SOD., CAT BYBTEALAE 2 LR A
LB, A b A FRURAS, FE55 7 Kabn]
REMLAA T JIE 32 21— 22 30103 1T A e S B R 2 o AR S35
A AV JE (7 ), R U0 I 38 I X ML fr
Wi, PR ZER, AR At B B W — i 1
TR AR A, OB BEE I [ B IR 18 N 4 7 TR

AR, EHUARB RN B S ZS-F A, RO 5 R A
BN, fEd= SR A TR .

33 BERETSEEFENREMSEHALERE
N A

R 5 W n IR AR T R R AR 2 21°C
24°C AR AL, ST B E TRy s, (B
7 RIBKWKE B A sk, MiE Ng WilEa BT TR,
{HASALERAS 8 35 (P>0.05), 1 R B 2t R B
BE )T A I A — P RIVE A, S H AR
AR A RE B I e it o o 28 °C IR B AH 1 1 2R i RN
NEWiBEEE 3 RASMUANIIE,, 7258 7 KA Br LA, Wk
BETESS 3 R ETFHEMRAREM, UiRH 28°C Il B4 Xt B
T BRI/, 32°C L 35°C 15 & e 5 80 T
P, H W E R T WA ET & it (P<0.05), BENiEEE L
TR, (BTG 22 5 8 3 (P<0.05), €M il
32°C EIHEAHAR B, 35°C R TR H S5 PanifE
TE 5035 22 52 (P<0.05) , 1d FH e T W8 B BRI B 1) 1 Ak i
TEPERG I, AR B BB, X 5iEJk S5 (2016)
XJ i (Pampus argenteus) Y BIFFT 25 AL o il 22 A2
2 ) R P TSR A S R LB T A o
FERTRDREN, Ehigh s s, HE22k
MR BEAS 35 (P>0.05), 3% B I 32 v 28 e A fif BRI B8 1
TH AT 05 PR i HOR R s BROIR A, B fa R
F B i

T o X I R A L T R A A e OB BE ) 4
BIEOL . PLEALTEPR DL S E A BRFS AR 00T, TR
AN OB BEL) b & Fp S et A R R, IR
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Effects of Short-Term Temperature Stress on Antioxidant and Digestive
Enzymes of Hybrid Progeny (Cromileptes altivelis Valenciennes
Q x Epinephelus lanceolatus 3)

LIU Ling"?, CHEN Chao'?", LI Yanlu?, LIU Li?, CHEN Jianguo®, LI Wensheng®, MA Wenhui’®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory
of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology,
Qingdao 266071; 3. Laizhou Mingbo Fisheries Limited Corporation, Laizhou 261418)

Abstract The effects of variable temperature acute change (21°C, 24°C, 28°C, 32°C and 35°C) and
temperature gradient (rising 1°C every day) on the antioxidant and digestive physiology in hybrid
progeny (Mussaurus spot) of Cromileptes altivelis Valenciennes@ x Epinephelus lanceolatus? were
studied. The results showed that feed intake and digestive enzyme activity in gradual rising temperature
group were higher than those in temperature acute change groups. The temperature acute change groups:
the feed intake and digestive enzyme activity were gradually increased from 21°C to 32°C, but decreased
in 35°C group. The serum SOD activities were increased significantly in most temperature mutations
groups except 35°C group at the 7th day. The liver SOD activities had no significant difference before
and after treatment in 21°C, 24°C and 28°C groups, but decreased in 32°C group and increased in 35°C
group. The activities of catalase enzyme (CAT) in serum and liver had increasing trends in 21°C, 24°C
and 28°C groups, but had decreasing trends in 32°C and 35°C groups. The serum MDA content
increased at first and then decreased in 32°C group and the amplitude of variation was significantly larger
than other groups with gradually decreased content of MDA. The liver MDA content increased at first and
then decreased in all groups. The gradual rising temperature group: The serum SOD and CAT activities
increased at first and then decreased. The liver SOD activity had no significant change at the 3rd day but
significantly increased at the 7th day, while the liver CAT activity decreased significantly at both the 3rd
and 7th day. The MDA content in both liver and serum were gradually declined. The temperature acute
change groups: the intestinal tract pepsin and lipase activities were similar in 21°C and 24°C groups,
which decreased at first and then increased. The pepsin activity gradually increased in other groups, while
the lipase activity increased at first and then decreased. The amylase activity maintained at a lower level
without obvious change. The activity of pepsin and lipase increased significantly in the gradual rising
temperature group, while there was no significant change in the amylase activity. In summary,
temperature gradual rising can promote the feed intake and antioxidant ability of juvenile Mussaurus spot,
while the temperature acute change can make significant effect on antioxidant system and may cause liver
damage overtime. So temperature acute change should be limited to reduce the adverse stress response
during the feeding time, and temperature gradual rising can be used to achieve the required conditions.
Key words Hybrid progeny (Cromileptes altivelis Valenciennes @ x Epinephelus lanceolatus );
Temperature stress; Antioxidation; Digestive enzymes
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