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FHEE: SLUG DL R4 W U (Pelteobagrus fulvidraco)FH5 18 15 5500 4)) £ 2R SO0 52, 0L o 8 J&] f 4% M AR KRG
SAUME SEG, LA 9T 4 38 B 2t 5 0 0E  a 1X AR KM e R TIC AP . PR AR K s as: Zek 8 A 1 7%
B, A4 A2 B A0 P 35 A D9(19.60+0.88) g/ 2, 35 i Tl T AL T X Ak E Dl(15.74+0.42) g/ B (P<0.05), 2458

TRt 4y R A B U )t A AR KR 24.52%,; %A

B0 40 AFE H N (87.78+1.92)%, i3 T E

U ) ATIE 2R(67.78+1.92)% (P<0.05), 2248 3 50 4y 0 LY K7 168 2 391 0 &) F1 (705 6 181 29.51%; A4 A8 B i 1Y)
TR R H 91,180, 14, L3 B it 4 R RBUN1.36+0.21. ARAEUM G T2 [7) I 4 24 A2 B 390 0 R0 1730 3 3 1
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P DA i R0 U e B 175 5 25 TR (TP - 1 o) R AR R 3R 5 R BI: 4k 3 0 390 e L5 38 880 800 0 10 375 R0 PF O 7L e
ANG(LDH) &t HE A A B A BE(SOD) i A S AL A B (CAT) I MEAE IR AUME J5 6h DL A s Hi 8 Ah e J1(T-
AOC)TEAREAME J5 12h KA 034 H LT 2 AR 4k (P<0.05) HLZEAR MM 6h.  12hF124h 458 35 Fifi i
TR T P 357 v T T A 2 A R R 90 e i A0 HE U R R AR 5 B R (-1 o) A K SRR S 357
RS 5 LR 21 ETH(P<0.05) HAEIRE6h. 12hF1 24h 237 3 it B2 S 3 Rl (HIF- 1 o) RN 26
Y E T EE . NTEARBEE T PUAIEE 7 DL S S5 5 258 DR AF G R0 53 77 THI 70 At 3 BH 2 A8 3
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MIE bR . X T RZHIRE MR 5, 2KF
TERA S EAK T 2.0 mg/L, a2 R R I H T &
FRIREIR; 7K s i A S B T 1.0 mg/L, 2RI
B Sk AR B R AR T SR R
I BRI UL AT KRR E TR
NZEAT RS e KA v S8 P i e
PRI ST 52 RE 02 SR LAl ik (1 S B4R A, B2 VP
WK IR 5 B AR H R R

AT TE AR [ SR B 26 A T I 28 52 B it 3
15 HI 38 B St gl ST T &R, LU T A
A BE ARG S0 18 25 1 1 LR it e A T S AL Tl
SR TR UL K SR AR5 3 R DR (HF- 1 o) IR N 2
B EARAL, VA A A SN S A A K
DL UL RARE 52 B8 71, 8% 5 08 B S 3 7 S B
b P (IR i RN 228 i

1 #RERE

1.1 &

AT T 2 A8 B A < B AL 15 R L
TR R AR L IR L R R A R T S S
PRt o Je 5T BB AR B A T AR XY R R LR
B, POk MRS — B, (g R JC 0 1 SR £ i AT SR
5o FESCIGIFAATT, A58 it w15 A E
T8 10 28 3 g 328 B B BT 35 LI 8 92 5 B 55
KRS
1.2 I E5FEER

HERMEERTE RIS AR MEREXT L Se g 7E
ML R A% P FE I ) K R R G kAT, ik
B 6 F 0 AK AR AR 9250 LK FR G GLEAT T 24758
T S A R S A 8 S SR AR KT LU SRS . WA
FKE 2 R (2.0540.18) gf1(1.95+0.24) gt 2438 B
£ 15 8 4 1 0 £ T 590 R, 2Bk S IG 43 ) %
HBEHL > R = 2, B30 /L. 5256 1 1R) 45 %
SO = | H A AL A R, BRI T2 E
(L 4-8:00H1 N 4-19:00), Tk} 32 BAL % S8
TR WA 1.

REMESXE  KEKNERITSHELESE
AP TR BN AR 92000 LA % K, 8T
LB 6N 250 LIS, T B AR AL
B HERSHKF S, I iscq g . &
HU(38.1442.35) g M A58 o 5 1 F1(38.02+2.50) giF
I B 3 A TR AR SRR

3N SEIG AR, RS SIS AR BE L0 R 4458
FHU, L RN SLIGAE, A SR A BE ALK
30 @ T . I TSI K B Y S TRV
KPR T1.50 mg/LE SE56 1 3R 90 H B 2 A

=1 EMARARINEFRKFE

Tab. 1 Composition and nutrient levels of the basal diet

17 H Item & & Content (%)

J7 Kl Ingredients

48 Fish meal 30.00
T fiSoybean meal 40.00
TH ¥ Wheat bran 20.00
SULIEG Choline chloride 0.50
R — Z 5 Ca(H,PO,), 1.00
.l Soybean oil 6.50
S F TR B Vitamin premix’ 1.00
405 HVR K Miineral premix” 1.00
& Total 100.0
777K FNutrient levels(SEM{E)

7K 43 Moisture 9.84
#H 5 A Crude protein 39.35
FHE Wi Crude lipid 7.32
K5 Ash 15.47

1 BEERBUREDAEET AR VA 2.5 mg, VD;
0.15 mg, VE 100 mg, VK3 30 mg, VB, 120 mg, VB, 30 mg, VB¢
45 mg, VB, 0.1 mg, MlEAZ nicotinic acid 150 mg, A4/ 1.8 mg,
22 mg, WLEE 500 mg, V2 R4S 150 mg; 2. A 45 Bl N &
Tr ke Ca(H,PO,)-H,O 20 mg, MnSO,-H,0 25 mg,
ZnSO4-H,0 60 mg, KI 25 mg, MgSO,-H,0 200 mg, CoCl, H,0
2 mg, FeSO,-H,0 30 mg

Note: 1. The vitamin premix provided the following per kg of
diets: VA 2.5mg, VD;0.15mg, VE 100 mg, VK; 30 mg, VB; 120 mg,
VB, 30 mg, VB4 45 mg, VB;, 0.1 mg, nicotinic acid 150 mg,
biotin 1.8 mg, folic acid 2 mg, inositol 500 mg, calcium
pantothenate 150 mg; 2. The mineral premix provided the
following per kg of diets: Ca(H,PO,)-H,0O 20 mg, MnSO,4 H,0O
25 mg, ZnSO4-H,0 60 mg, KI 25 mg, Mg SO, -H,0 200 mg,
CoCl, H,0 2 mg, FeSO4-H,0 30 mg

SEIRCIUEEAN 22, AN E 3 BIK ), B DAL iR K1
1.50 mg/LAE RSB A S bR it o I A b i 2 s
6 A PN VA AR RS BN (1.48+0.27) mg/L (Winkler fift
95, BERE ThE I VA il S i, AR w2
TR P 2 FF I SE AR
13 NEERSHZE

&K IBFRNIE AT VE 5 # ANl T T A
FRIAS A, ZE B 24h 5 U BN FRFAEL I T A S
i, AMS-222 0 RRIE, SR Ja THEOF PR E, I &
AR, TR AR FE ; AR 45 2 AN Y BERR T
SR AR L . TR

¥4 B % (Weight gain rate, WGR, %) = 100%x
(W=Wo) Wy

B A K% (Special growth rate, SGR, %/d)=
100%x (LW, ~LnW,)/t

1Kl 2 #1(Feed conversion ratio, FCR)= 100x
W (Wi=Wy)

1735 % (Survival rate, SR, %)= 100%xN,/N,
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HEAA LU (Viscerosomatic index, V.SI)= 100x Wy/W,

JHA& b (Hepatosomatic index, HSD)= 100x W /W,

FIEL3# F£ (Condition factor, CF, g/em’)= 100xW,/L’

b, W R W 3 5 R S 56 f (1 ) 46 A B R 24 R
PR (g); W R4y ) I I 26 R0 o8 U9 26 ()
N SERS R AL NoFIN 3 53l 9 SIS 6 RN 25 SR N 92 5
T H S 56 0 1 R A W Ak E (g); LA
R (cm).

MmiEFATREER A M (KEMIEO0. 6h,
12h 124 Ji5 B A A2 B 550 0 R0 385 38 35 29060 14 1f 375 A
JHAE o REANB 1] R B3 R £, DAMIS-222 35 ¥ RR IR,
B BKEUIL T EPAF iR 27, T4°C, 4000 r/min, ] %
M3, —80°CUKAH fRAT . Bl o 7E VKL EARHI, 4 58
HFAE, DAARAR oA AR K 5139, fE4°CF
3000 r/min &5 0> 10min, B _E3E W, —20 CUKFE R A7
I 375 A0 AT FL R B S B (LDH) S 1 . B sk
fE(SOD)IEPE I AMAR(CAT)IE M. SPrE ik
AEJ1(T-AOC)l 7 K H B 5 i A=) TARE A FL T ()
WAL BRI e I vk WARF & i i 1.

R FnRF B B R E S B E (HIF-1a)mRNA BIFH
SRIEETKH  KEMIEO0. 6h. 12hF124h/5HL
F AT B 60 RN I 1R 00 1R i R . AN (]
M3 £, DAMS-2227 MR, —80 °C UKAH PR AT %
. PCR3IMIZ% 5k B R4 2 i 0 HIF- 1 a3
FIBELE K 5| PV HIF-f6 5 HIF-r6, LA S ARE 35 5 11 p-
actin FEF 7R AT IS Y AFFIAR, 51907 51 0L F
* 2,

14 HUBRST
SEUG 45 FAE F P S A5 1 2 (Mean=SD) >k

&2 51455

Tab. 2 Primer sequence

5| ¥ 44 HXPrimer name 5 41)¥ %1 Primer sequence (5'—3")

HIF-f6 CCACCTCAACAAGACACAT
HIF-f6 GTCACACAACACACACAGT
AF GCTATGAGCTGCCTGACGG
AR TAAGAAGCATTTGCGGTGG

F27R, FIFISPSS 1808447 BRI R 7 Z5 408, 24
# 5 B H W BT Tukey” sk& 36 20 B AS [ 41 59 2 18]
M2 5, B3 /K NP<0.05.

2 R

21 ZEXEFEMEBEEFGEHNEEKITLER
F AT B9 A0 AN I B g 4t AR K SRR 45 IR
W 3L 4. G5REY: L8 MIFRHE, 430K
Fim IR E N (19.60+£0.88) g/ 2, &35 & T il
ST AR E N (15.74+0.42) g/JE(P<0.05), 2458
TR 4 0 0 T 4 A AR K 24.52%;
FRAT AL EAETEF N (87.78+1.92) %, W3 =
T B U ) AV R (67.78+1.92) % (P<0.05),
AT VH R 4 £ LU 8 B S0 ) £ A R 129,51 %;
Fe AT FE O AR R BN 1.18+0.14, X 36 91 17
BERECN1.3620.21. 7% 38 3 590 0 R 35 5t i
bt BEfRLL . IR E SR A R 2 A R
(P>0.05).
22 ZAXEFGMNTERFMGENERIEHNE
EREMWETEXRREMEERFEYE
MEMBTEALERBR S EB(LDH)EM MK 1. K2
AT DL RSP B OB, 2958 o 550 fi K7 16 3% 591 .
I 37 A0 IE S LDHIE P A 2 3 11 7% 7 (P>0.05);
RE M E6h. 120F124h, 4432 B i fo A3 3 B
F MY AT R LDHE P 18 5 3% i SR i o
LDHIE P (P<0.05); {LAAUME 6hI, 78 52 18 5 I I
W LDHE 1 5 25K T3 38 3 90 £ 1M 3 S LDHIE 1
(P<0.05).
EREWETEXHEREMEERFE&YE
MEFMAFAEBE LY LEESOD)EME MK 3.
K] 47] LA HY: AR A O, 4R Ag 35 450 £ 1 i
MG M SODE R A B EMEER
(P>0.05), A8 JiT 4428 2 59060 A0 5 38 3 5 £ 1
A SODE M 2 8L H St = JE B
o TEAR UM B 6hI, 2% 2 B 391 f A5 i B 591 1l
T8 A IE S SODVE 1 2. 2 = TR UV 18 0 SOD:
PE(P<0.05), 4232 ¥ 8 JF i SOD P 2 2 & T
St 36 3 390 £ I A SO DY 4 (P<0.05) o

xR3 REFENEBERFEYEEKITLE
Tab. 3  Growth characteristics of P. fulvidraco and P. vachelii 3 x P. fulvidraco 9

(LES LN KARARE WhE % FrE K TRRE AAEE

Species IBM (g) TBM (g) WG (%) SGR (%/d) FCR SR (%)
AT b b b b
P. vachelii & P. fulvidraco © 2.05£0.15 19.42+1.65°  848.42+30.63 4.02+0.06 1.18£0.03 87.78+1.92
SHZ‘ xﬁﬁ a a a a
HE A 1.94+0.14 15.35+1.43"  689.57+23.07 3.69+0.05 1.37£0.06  67.78+1.92

P. fulvidraco

e [ AN F] AR R 2 5

Note: The same line values with different shoulder letters indicate significant differences (P<0.05)
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*4 FREHENEBRFEHEHTSHEER
Tab. 4 The morphological indicators of P. fulvidraco and P.
vachelii 3 xP. fulvidraco

Th i %N = A RN HE?%TE}
Species VSI HSI CF (g/em’)
IAT TR
P.vachelii & xP.  6.33£0.13 1.46£0.07 1.74+0.08
Sfulvidraco ?
i 3
P.fulvidraco ~ 6-14£021 142010 1.6820.11
09 —* ZAEBih P vachelii 3 xP. fulvidraco
_ T | = EFifa P fulvidraco *
= *
@ % 0.8
®®
=L 07
=2
= 0.6
3
5505
a
0.4 - - - -
0 6 12 24
It A] Time (h)

P 1 258 B S9N B 390 10 4 U L 1 s Sl v
Fig. 1 The effect of hypoxia on LDH activities in the liver of P.
fulvidraco and P. vachelii 3 xP. fulvidraco 9
AR T BERR AR R 73 7] — I 6] JR S A7 AR S 3B I 22 e, < RoR
BUREME 0 BRSAAEREN R, TH
For each time, different shoulder letters indicate significant
differences. “*” indicate significant differences in 0 enzyme
activity under low oxygen stress; the same applies below

—— JeAZ W R . P vachelii 3 %P, fulvidraco @

22 [ 30 P. fulvidraco
~ 20} b* x *
23
®S 18|
g% 1.6 -
(|
;ﬂf,_; £ L4t
EE 12}
1.0 : *
0 6 12 24
fif[] Time (h)

2 R B A AN A0 4 IR LR M A
Fig. 2 The effect of hypoxia on LDH activities in the serum of P.
fulvidraco and P. vachelii 3 xP. fulvidraco Q

EREMETARENGMEBERNE&YE
MEFMFBLTIE L EBCATEE MK 5. K6
AICLE Y A 18 O, 2258 o 5 i FN-HF 1 3 590
L35 AU E H CATWE P A 2 35 1% 2 7:(P>0.05)
TEARSE B J5, 2% 28 35 00 #0117 38 o 29060 i i
CATIEME 2 I H e BRAK 5 TR a3y, J 58 s i fa
13 3 B I h CATIE It R ILE T LT
o TEARE B 6hI, Jf 52 B 590 o R 3 391 i
Wk CATE M & K TR A oft FFAEHCAT

TEPE(P<0.05), 7% 28 B 5 #0338 2 590 A if 3
CATE M & 25 & TR S W d O/ I35 H CATIE 1%
(P<0.05); #4232 B U0 FFE A CATIE P 5 3 = T
B A0 T P CATHE 14 (P<0.05); 44 22 3 3 £ 11
TE T CATIEME . 25 5 T8 10 o i LS CATVS
P£(P<0.05).

EREMETHAXHENEMEBERFE&YE
MmEFAFIE S E X EESI(T-AOC)E T
NN 8P LA H: (KA 1B O, 28 B i fa
A 88 B 3 IV A R T-AOCTE % A 3
P22 7 (P>0.05), TEAICSEUMr B J5 2% 52 v 590 A 35 21
60 .
55 |
50 t
45 +
40 t
35t
30 |~ A EHit P vachelii 3 xP. fulvidraco ¢
- Wit P fulvidraco )

0 6 12 24
i iia] Time (h)

b*

a*

IR AR A A A A
Liver SOD (U/mg prot)

25

K3 2850 s e A S i 4 - IE SOD i 4k
Fig. 3 The effect of hypoxia on SOD activities in the liver of P.
fulvidraco and P. vachelii 3 xP. fulvidraco 9

*

MLiHE A B
Serum SOD (U/mL)
5 8 9 2

40
35 | 78 i th, P vachelii 3 %P, fulvidraco @
- &t P fulvidraco
30 : * ! !
0 6 12 24
f ] Time (h)

Kl 4 28503 S M i 4l S SOD i 1
Fig. 4 The effect of hypoxia on SOD activities in the serum of P.
fulvidraco and P. vacheliixP. fulvidraco

—— Zus3 ¥ Hith P vachelii 3 P, fulvidraco 9

= 25 1 -m- @it P fulvidraco
2t
E
~ = *
w2 ;5 °
e
25 ol
=5
2 a*
— 5 L L L )
0 6 12 24
it 1] Time (h)

5 JRATTERUE AN B 4 £ JIFIE CAT itk
Fig. 5 The effect of hypoxia on CAT activities in the liver of P.
fulvidraco and P. vachelii & *P. fulvidraco 9
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MR A T-AOC % 1434 2 356 51 )5 BRI
. TEARE G 120, Z% 5 35 5900 3 50 £ if
TEFIAFAEH T-AOC 35 1 2 2 i TR AUl 0 i T-
AOCTEME(P<0.05); 2852 v 59 £ 1f 35 A AE A T-
AOCIEH M B2 5 Tl 3 i . T-AOC &1 (P<0.05).
23 AXEFGNETBREFNENERIAFTEEF
(HIF-1a)mRNAFEX TRk 2

M ORI 10R] LAE HE : IS8 )5 22 52 35 5
£ A1 368 3 29060 o AN A P HIF- 1o mRNA A X3
TR IR T T AR AU E 6h AT 1 2h 2% 58 B 591 4 i
HIF-1a mRNAFH X 3R IA 5 0 3% 11 18 75 20 64 i
HHHIF-1a mRNA FH X 3218 8 (P<0.05); {KE riE
12h %442 86 88 T I oF HIF- 1o mRNAFH S 30k &

—— Juz3 ¥ Hith P vachelii 3 P, fulvidraco 9

45 - =R Pful\{)igraco
&3 40 i 3 —%
=] T
BS a5t
wo
30
= 6 a*
iz g 25
EE 20
15 \ \ \
0 6 12 24
1R Time (h)

Kl 6 A4A8 B U0 RIE 3 3 3910 4)) 1 137 CAT W& 1%
Fig. 6 The effect of hypoxia on CAT activities in the serum of P.
fulvidraco and P. vachelii 3 xP. fulvidraco Q

g
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[ —— Zu3Z B A th P vachelii 3 %P, fulvidraco @
& {5 Hifh P fulvidraco  b*

g
<

a*

—
S

JFHE S PR LRE D
Liver T-AOC (U/mg prot)
&

¢
wn

0 6 12 24
Ii}if] Time (h)
7 AR AR AN S B £ 4 £ E T-AOC T 1

Fig. 7 The effect of hypoxia on T-AOC activities in the liver of
P. fulvidraco and P. vachelii 3 xP. fulvidraco

=230 b
£S5

kS| E), 2.5

%3S

:15 <l 2.0

= E 1.5 [~ Ze58¥Eth P, vachelii 3 xP. fulvidraco
£E " | mitn P fubvidraco

= 310 ) ¢

0 6 12 24
It} Time (h)

8 ARAHA A E A L) A LT T-AOC
Fig. 8 The effect of hypoxia on T-AOC activities in the serum of
P. fulvidraco and P. vachelii 3 *P. fulvidraco 9

3 2 e T 0 AT P HIF- 1o mRNAAR R
IEE(P<0.05).
3 iTig

31 ZRXEFEMTERFESEE KR
H AT R w4 B g, 82
JE I L G ¥ 391 1 (Pelteobagrus vachelli). #51H.
(Pelteobagrus fulvidraco)~ Pt 5 X B (Ietalurus
punetaus)~ %75 B (Pseudobagrus ussuriensis)
FUHH JE i (Leiocassis crassilabris)5 25347 1E
SRAZE B, AR TR A AR KR T, DA B
JBEAR, B IR F N AR AT B ) A8 w59 .
RHEATRRAAHETY, R, kA
XA Q < LIREHF A & MR AR TR
B IR AT AT e A B A AR S R T T A
& FIHpA, BRI T rA; Mg s il 4422
TR Y T IR R0 AR A A T A TR A A
LR 77 2H B AR o3 W AR B B S £ Q@ > I [ 2 5

<zt - 8.00 rp RS R P vachelii & xP._fulvidraco Q

~ 5 o Wi P fulvidraco

€5 600 |

Z= b a

M < L

é 4.00

or & b a

#3200 |

W

= L

= 0 6 12 24
Ff i) Time (h)

Bl O 2 A B £ MG 300 B0 40 4 40 il HIF-10 mRNA X8
pEN S

Fig. 9 The effect of hypoxia on the brain HIF-/a mRNA P.
fulvidraco and P. vachelii & xP. fulvidraco Q@

N[ B AR AR R 7] — I 3] £ HIF- 10 mRNAM X 5 A7 AE
BEMEESR; TH

For each time, different shoulder letters indicate significant
differences; the same applies below

1200+ o Jese @i P vachelii & <P, fulvidraco 9

10.00 | & #Hifa P, fulvidraco {
24

P10 A58 B0 H A0 3 3960 4 6 I UE HIF- 1o mRNA A
RiLE

Fig. 10 The effect of hypoxia on the liver HIF-1o mRNA level of
P. fulvidraco and P. vachelii 3 *P. fulvidraco 9

8.00

b
6.00 a
4.00
2.00 - ’_-—Q
0 -
0 6 12

[} jE] Time

JFEGR S S T 1o mRNA
HIF-1a. mRNA in liver
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1 3 ZRATAT B A A8 B R B AR T AN S A 2R 5
Pee g — 2, HAVROV IR = E B i, B 7R IME
PRI Bt . RO R TR R B
WP 7K™ A ) B bR, O W 7T & B8
R EMAT T A ik R i7AR, e
%' % 4k 1 (Oreochromis niloticus)[“]\ i Cyprinus
carpio)'”. FiBE i (Epinephelus ssp.) 5. KWFF
X AR AT W AU s AL 1S AN T B i 4 R AT T
Az K0T HE e, T G AT A 28 3 S AL 15 A
30w U gl ) AR VERE . AEAH R S AR K IR
FESFATRIFRIA T LT, A 52 38 591 1 4)) 0 500 30 3 35
0 %)) R B A KPR 24.52%, 752 9129.51%, X 7R
Iy AR R B R AR TERE . X T2
AL B AR RAEIR DA K 5 4 i B R A A
REXS LK AT 78 ) SR BT 7T 7 1) o i 5 5
TR AR O EE 78 23 W JR AT T A 4 1 L
U A BRI B AT R
PR SEARHI bR R 2
32 EXERFEMNETERFESETHKEARE
P2

T JE TN AR SE, H T S
i 40 B 0 (0 F 9 3 B P e s A pe iR o )
L0 S E R (Y i B ER 2 o S R A A 0574 A
B 53 F XL A LA T T . Bl e i
Xof AN [ R0 260 30 0 1 22 R R B I FE S R TSR
;)R TI0E 2 5.(0.33—0.60 mg/L) 13K, &
SR AR A B 8 T 328 PR A 5 I I RS TR DA I
Y W IR S R B 8K T B T B ITT S B 1. K
TR e S X T R 0 0 S I 4 P 1 4
HUHIBE SR B BLIRTE U A T RO SRR BT,
TR % /KF LB miRNA-mRNA pairsif 5 — L &
BLHE 5@ K (W HIF-1 signaling pathway. Glyco-
lysis/Gluconeogenesis. AMPK signaling pathway
S5 I T R FE A 0 2T 4n v, R i A AR
52, $40 o) 4 L 90 125 A AU AN T S AT 1 e 4 ik
SREETHAMEMAEY) &S — RAAEY RS E. [
B P T R R 2 9 A I B
SEIRRW]: BLR UL 7] — I UKo T, A
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THE GROWTH CHARACTERISTICS AND HYPOXIA TOLERANT ABILITY OF
YELLOW CATFISH AND HYBRID CATFISH

SUN Jun-Xiao', HAN Guang-Kun', LIU Ya', LI Ming-Bo’, YUAN Yong-Chao', FAN Qi-Xue', WANG Yin-Hai',
YANG He-Shu' and MO Ai-Jie'

(1. Key Lab of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries, Huazhong Agricultural University,
Wuhan 430070, China; 2. Qianjiang Aquatic Technology Extension Center, Qianjiang 433100, China)

Abstract: This study investigated growth performance and hypoxia tolerant ability of the yellow catfish and the hybrid
catfish called “Huangyou No. 1” for an 8-week trial. The results showed that the average weight of the hybrid catfish
was (19.60+0.88) g/tail at week 8, which was significantly higher than that of the yellow catfish was (15.74+0.42) g/tail
(P<0.05) with a 24.52% increase. The feed coefficient of the hybrid catfish and the yellow catfish were 1.18+0.14 and
1.36+0.21, respectively. The survival rate of young hybrids catfish was 87.78+1.92, which was significantly higher than
that of the yellow catfish at 67.78+1.92 (P<0.05). The survival rate of the hybrid catfish was 29.51% higher than that of
the yellow catfish. The hybrid catfish and yellow catfish were placed in water with dissolved oxygen content of
(1.48+0.27) mg/L and then hypoxia stress for 0, 6h, 12h and 24h before collecting serum and liver for measurements.
Hypoxia stress significantly regulated the LDH activity, SOD activity, CAT activity at 6h and the T-AOC at 12h in the serum
and liver of both hybrid catfish and yellow catfish (P<0.05). The brain and liver HIF-1a mRNA level of both hybrid
catfish and yellow catfish increased significantly by hypoxic stress (P<0.05) with higher level in hybrid catfish at 6h,
12h and 24h. These results indicated that long-term hypoxic stress may cause oxidative damage to hybrid catfish and
yellow catfish, but hypoxia tolerance of hybrid catfish is higher than that of yellow catfish.

Key words: Hybrid catfish; Growth; Survival; Hypoxia; Antioxidant enzymes



