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WE: ALReEARANT AWM T WRN BT WL ET a4 & & K. A
BRI BB e . SE I 3 R AT AR R T E Y (2.12+0.01) gy 3 & 4 & O R X
%, WA haw, FAINEE, o HHEAM0.028 mg/kg (x FE 41). 0.25 mg/kg (T
B #4)- 0.30 mg/kg (B & A )Fr0.52 mg/kg (B% & A% ) &y 52 B 47 B, i€ 4 GO. G1. G2fw
G34l, #756d. FRALERE, #ATMBEHER. ERE T, AT 0B IR
Mt ENEARKE. HEE, FEE AR ARY I EE. THBRHPEEHEL Z
REAEMNANTEELE, GUEEH THML, GI5Q2U4 WML BLRTR ¥,
EG2AN K4 ER ER TG4, TWMBRNMBEBEE ERSE T 4 & FIEGPXE &,
GlfnG241SODWE B 25 TG04, G344 5G04H £ 5 F B2, 22°CH, £ 4B M 5%E
B EEE. HH-_BFRREACELREZR, EG24 N2 EL F & TGOMm
Gl4, 5G34 27310 %, £4HSPIOMRNAR KX EL R E = 7. 13°Cit, £4#H
M REL. BEBAELEFZR, EGIAH B "KL EL 5 TGOMG34, 5
GAZRAEF; CG34iEAL ER F @/ TGOMGI4; GAM KK F A& &R F K
TG4, EHMHAZR T L E; GOAHSPTOmMRNAM £ BEL F 5 T HM4. X%
W, AL KME. 28RN MR FESANEE H DR & AR50 0K I8 B3R R
W, 7R fr0.30 mg/kg B £ BF 2R A8 T 0.25 mg/kg T A% B2 44 o
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N CRE 3T B ] Sk B (Megalobrama
amblycephala) B Vi F@ £ 201k Wk 38 7 A= 0 5 4
A PRAVEY S B8 $2 1= Th HE S B B (Eriocheir
sinensis) BT A AL BE 7 R I 8RR 3E 1, BR A% %
PR 5 4 i 30 X 55 8H 5 (Clarias lazera) 0 3547 A
BE . (Epinephelus malabaricus) ="t i % Ak W #8451
Rt DL s b ds s B AR fia (Oreochromis
niloticus) W B8 WL, JF B Cd®
Cr'". Pb™. Cu’ Wl Sl I 7 A ) J v A A1
U B — I B A RN, IR R AR AT |
ISR, FEAR G IEIR | AR
(PR NN IR Tk 1=F A N 1 et A (3173 124 25
#LilE H 4(Chanos chanos)' . # & % 4E f(GIFT O.
niloticus)!"" Fl-£ 75 4 BEff1(E. septemfasciatus)" "Il
WS ME . v R A 0y AR A DL
1t1 (Pelteobagrus fulvidraco) . ¥.J¢ % AEf1.(O. aureus
O. niloticus). ¥ (Cyprinus carpio). K f
(Larimichthys crocea)lfil 1§ 5 N Al . A F 4%
ARG A AR, X E S AEal ] K
FEEE (Salmo salar)* F1 5 B8 A8 A4 (Thunnus thynnus)™
JTFHE Ff HSP703E [ (14 2 31K 7 A2 i 35 1R

U R KPR, ORI A2 IR . T AR
e, FEWIXT IR E R 5K SR R T R4
Trpik, B, $ S KT s i PRI B 3a fE
J151E T 5 E AT N B Tz R, AN
B LA s B O &, B WS ER s
VA5 1 0 R e B G X6 v 0 fa &) £ AR KPR L Al
DU BT AL RE S By 52w, 8] I 4R PR R AL A
SRIRTE IR T B B0 26 F (IR VO, 3R I Al
TR B R Tl B G o 2 80 £ 4 £ 10 9 2E AR S AR B
HIEHSP705E N 23K i 200, S 0 39142 9 {77 4
FITH FER AR

1 MRS TTE
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39.96% . HLIE W7 &9 9.93% K FEA R R, By
WAL A3 AEAN R R R TG B S 4k T A
FRON W], 434l ) Fi e BEA (55 [ SRR & 20 /IR R
1l P F V5L T o) 4 S 6 ek, ARk v ST T 7R
i B G 11 SI2 0 7K ST 2 B S AT 1Y) B 3l T R
(0.23 mg/kg)* &1t I FMEEREAMN 4 7F fc ik s i

JEAl b B E A AL B A DR EURL 4
PRI 60 H i, SR B G RN IR B | 19
BRI 5 2 A2 2RO T 3R A MR 2, SRS
A BRI A KR ST, il SLX-807 XUIR
T FFBF TR AL H ) 1 A2 0 2.5 mm Y JB0RE FRDRL

®1 EMARESREFARTE)

Tab. 1 Formulation and nutrient compositions
of the basal diet (dry matter) %
BH o
items content

Rl ingredients

FgH A casein' 46.00
TFKVERY  corn starch' 26.50
fail  fish oil' 8.00
Bl lecithin oil 2.00
HAEREAY)  vitamin premix’ 0.50
MEITGRIRAY)  mineral mixture’ 1.50
SALAERE  choline chloride' 0.50
VCHAFES  vitamin C ester' 0.10
S4k#y  sodium chloride’ 0.40
R 545 Ca(H,POy), 2.00
Fi3E08  betaine' 0.50
R FELFYER  carboxymethyl cellulose ' 3.00
SR 4EE  microcrystalline cellulose ' 9.00

EIRKFAHT  nutrient analysis (n=3)

HMAEE  crude protein 39.96
HEIEIT  crude lipid 9.93
K5y ash 5.37
7K4r  moisture 6.42

Ee L EN AR R A IR A R IR 2. BN )
BEHRAF R, 44 KA kelk), VA 2 000 IU, VD;
700IU, VE10mg, VK;2.5mg, VB;2.5mg, VB,5mg, VB3 mg,
VB, 0.01 mg, MHEEK17.5 mg, D-ZE4510 mg, MP£0.8 mg, ‘£
YF 0.045 mg, JUEF 25 mg. 3. H)7 M CAEREMRIEAT IR A 7 2
fit, BT RA R (Ekgl@kl), MgSO,-H,0 280 mg, CuSO, 5H,0
6mg, FeSO,H,030mg, MnSO,-H,04.9mg, ZnSO, H,0 86.95 mg,
TR R E5(5%) 15 mg, TR TREREN (5%) 3 mg

Notes: 1. obtained from Guangzhou Fishtech Biotechnology Co., Ltd.
(Guangzhou, China). 2. Obtained from Guangzhou Fishtech
Biotechnology Co., Ltd. (Guangzhou, China), vitamin premix (per kg
diet): vitamin A 2 000 IU, vitamin D3 700 IU, vitamin E 10 mg, vitamin
K3 2.5 mg, thiamin 2.5 mg, riboflavin 5 mg, pyridoxine 3 mg, vitamin
By, 0.01 mg, niacin 17.5 mg, D—calcium pantothenate 10 mg, folic acid
0.8 mg, biotin 0.045 mg, inositol 25 mg. 3. obtained from Guangzhou
Fishtech Biotechnology Co., Ltd. (Guangzhou, China), mineral premix
(per kg diet): MgSO,4-H,0 280 mg, CuSO,-5H,0 6 mg, FeSO,4-H,0 30
mg, MnSO4-H,0 4.9 mg, ZnSO,4-H,0 86.95 mg, feed grade calcium
iodate (5%) 15 mg, feed grade cobalt sulfate (5%) 3 mg
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50 °CHET, ARBREGEEAEELE, —20°C
KA R AR H o SR &R 5 T2 e ig ik
(GB/T 13883-2008)ill 15 425 52 56 f] e} r i f18) £ 2%
S M80.028, 0.25, 0.30F10.52 mg/kg, #F
A4 B MR IR AR iE GO G, G2FI1G3,

1.2 X ES5AFEE

S50 FH B 4 £ 0 T AR G w U il
S, WS IR T AR A ROR B s R
SR BT K R AR = R K IR R G
e, BRI R AR CHLEE 12 42.24%, HLJIR
Wi: 7.06%, JK4r: 10.06%, K4r: 9.42%, fifi.
0.46 mg/kg) i B HME2UK(09:00F116:00), I
28 FW ARG M 128 350 L(E 1280 cm,
15170 cm) 1 [B A 3% 55 £F AR G 2 al, IR S PRk
5 ~300~320 L, fAIFRSCI AR BT, Phak R
kg . R/ A R i Bt 4l 4200, LT
124 FRBEET Y, BEET R3S . B 124> SR A T b
PP AL (3T AL ), 43 i $ PRSI 119 5 3
TRl , R AR MR 27K% (09:00F116:00), %1 & Mk
J 1 4%~6%, I AR 45 B B AR K AL T
RRIC MR ST ROKE, ©K24h
AN WTRE S, RO B RO, JKIR22~25 °C,
pH 7.3~7.9, & A<0.2 mg/L, S5 H56d,
IR G, BN EEFRN20B 05K
FN 124251 150 LAY B AT T 3% 35 £F 4 G 20 )
TR ARG I 258 2R G0 ORI Bk i 4 R A7 BR
N, RESrEnmfasEl dE, OF IF AR IR Y
SEHS . BEIRATINAS K22 °C, pH 7.5, 4 %A<0.2
mg/L, HLERA, AKGEY, FAHEERS
BEALL 1 SR FU PR 8 %, T T K AR Y R I
ZR1°C/1h, AR N3 °C(Z ek = M4
KRR, FERIRES

13 #H@mRESTH

o R & TSR LI 25 A, 2524 h
Ja, VPR RE . BEET REHLEG R AT 20 °C
KA, T e eai& &, FREILE
62, 60 mg/L MS-222(5 M5 K A= 4y = 24 45
ARAT RS FIEAT BRI, U 4 UL P AT, Kt
6 AN . FFIEA A IF R — R, Gk
B AR TR, RAE T 78 °CoKAR H Tl
WU AR & i . FFIEGPxG M . 48 A 1k ¥ 17 AL i
(SOD)Ifi k. Jg il S Ak ¥ (MDA) & &t

K R 22F113 °CHY 43 R, BT B ML
3211 FH60 mg/L MS-2221F 47 FREF, & % ik B it

http://www.scxuebao.cn

THUEEE BDAE)TIES), T4 °C 4000 r/mini
10 min, A MAEAES, —78 °CLAAF, HF I
WA TG BRI A2 o BR 5 7F vk 8% L i 50 R 1l s
WU A JERE, 3R MAFNES I — ke R, B
HBAWA P HEE, RAFT-78 °CUkHi T HSP70
FERRIB AT

o o e R AUL P 4 B R i o A
Hr, KA SRR AI105 oCH R TR, MBS
R LR E R/, KR G & &R H & Bt 32
B, KAy R S50 cCHIBREE HEA TN E o R
SALY R T2 6O B (GB/T 13883-2008)i 5E £
KRR AN & 5 . MDA . GPxifith . SODIf
P B I 5 349 R B Rt A W TR A T IR
&, e HEAH R U B R AT AR L I 3K A A b
(glucose, GLU). Jh#E [ (total protein, TP). JH[&
JiE (cholesterol, CHOL)FIH i =i (triglyceride,
TG) & &k H H 374 A sh A k73 Hr {X (HITACHI
TIT0AYEATIN E . B —78 °CUKAR o AR 17 i) £ T
ELH 20, 78R P T 40 BB R AR S, Bt
7 & U B A U A R R, O 4
TaKaRa RNA/|N i $2 B ) & B 4E 22 TR E T RNA
b . S2IE 3O E T PCRI 2 8 301 £0 40 100 Tk
HY HSP70 mRNARY A X ik 2, LAB-ILBh &
KNS RS F 0 HSP70 mRNAJF 41, F]
FHPrimer 5.08 {15 1172t 5 1t PCRA 575 | Y HSPT0
(IN579124.1). Actin(EU161066.1)(#:2), i i3
TS M € 1 PCRIX#% (Biorad CFX connect), 43
Y& T (Thermo Scientific NanoDrop ND 2 000).,
2 uLFERRCDNA | 4 uLiE S [ 51 iR &7 . 4 uL
ddH,OF110 uL SYBR Green qPCR kit (All-in-One™
miRNA qRT-PCR Detection Kit)4 {20 pL 5z i 14
Fo BAFEMEOANESE, DI PCRZ
L RE S AR BT B, VA IR S8 95 °CTil
512 ming 95 °CAEPE10s, 58°CiR k10s, 72°C
SEfH110s, 4001GFF . fi H Option Monitor software

F2 ALRPEETEEEPCREISIFTI

Tab.2 Real time PCR primers in this experiment

514 ElEZ 27l
primer primer sequence (5’-3")
HSPI0 F TGGAGGAGGGTCTTCTGGAC
HSPI0R ~ CACCAAAGAAAACAAACGGACTG
actin F GGCAATGAGAGGTTCAGGTG

actin R TCTCATGGATGCCGCAGGA
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2.03 version (MJ Research, Cambridge, MA)¥{4-43
MriGfgh 4t . #&IR2 R T RIS/ 2ZE R0
14 ERIHE

S R (survival rate, SR, %)=N,/Nyx100%

34 5 % (weight gain rate, WGR, %)=(W,—
W) Wyx100%

Tl KL 2 $4 (feed conversion ratio, FCR)=W;/
(W=Wy)
K, NRAKEE, NowvIGREE, WRhER
RBRE(FBW)(g), Wo 0146 A B i (IBW)(g),
Wk R AL ()

1.5 HIEDH

S HCHE R T2 {47 1fE 1% (mean+SE)(n=3)
Fon o RHSPSS 1158 M fr it or#r . &5k
X BUHE HEAT 7 25 SF R B, A R O 25 SR M
FH 2[R 2 7 2% 70 BT (One-Way ANOVA)Z> 17 %L
W, 2R B EFHHNLSDKR K r ki fr L E L
B, AR T 2257 MR i Dunnett’s 7 34556
AT ZE LA, P<O.OSERZEFBFE .,

2 iR

2.1 JEAMEG SN AN B2 B AR X B A A K M RE AN
iy 570 AR B 22 M)

STV 75 12 4 R I B 4 X 50 40 4)) £ I FBW
WGR ., FCRHFISRY TG i 35 W (P>0.05) . Al
T 0 R0 e B A0S 0 3 R o T A L IR G
(P<0.05), HG34 W% & T HA4 (P<0.05),
G145 G241 & il & i 22 55 A | 2 (P>0.05), fH
G241 LRI 55 it 5k 25 &5 T G14H (P<0.05)(#%3)-

2.2 EiRBERMANEE R R A E L aE
aEAT

o e T RS O STV T i R T B G R T
FFIE GPx B 36 P (P<0.05),  H.F 25 i 75 Jin 2 7t =
MR, G141 H KT G24H (P<0.05), SODJE
G1AIG24H 2 % 15 T GO4L (P<0.05), G35G04 2
AR L (P>0.05)(F4).

2.3 RiE AR AT 0 AR R S0 A0 B B Al m &
10 3% & AL 3R AR RS20

22 °CINF, VA0 PR 7k R 1 B G ) B 380 40 1L

=3 THERMAMBESMENENE S KEENRZMm

Tab.3 Effect of sodium selenite and selenoyeast on growth performances of P. fulvidraco

ZHH|  groups

TiH
items GO Gl G2 G3
YIgH T /g IBW 1.99:0.01 2.02+0.01 1.9940.01 1.9940.02
KARMJFRIg FBW 12.86+1.27 13.10£0.04 12.62+0.81 12.50£0.16
WHER/% WGR 558.69+4.63 564.97+17.17 594.49+40.27 571.86=13.01
Tk &% FCR 1.06+0.08 1.00£0.01 1.04+0.09 1.13+0.09
B %/% SR 100 100 100 100
Al & %/(ng/gTHE)  Se content in whole body 0.11£0.003° 0.33+0.015° 0.36+0.025° 0.56+0.00°
LA & &/(ng/g T E)  Se content in muscle 0.03+0.007° 0.06+0.002° 0.08+0.006° 0.13+0.005"
e FATEIE R bR A RN S R R ZE R R 3 (P<0.05), KA
Notes: values in each row without a common superscript are significantly different (P<0.05), the same below
x4 TMBRMNBSHMHEFESERANLELNEIE
Tab.4 Effect of sodium selenite and selenoyeast on antioxidant responses of P. fulvidraco
Wi 45 groups
items GO Gl G2 G3
B S E/(U/mg prot) - GPx 30.64+1.13 39.60+1.31°¢ 51.53+2.60° 65.2442.39"
A AL ES/(U/mg prot)  SOD 5.59+0.13° 8.00+0.22" 10.26+0.28" 7.37+0.32
JIg it S AP0/ (nmol/mg prot) MDA 1.36+0.20 2.10+0.65 2.11+0.35 1.47+0.49

http://www.scxuebao.cn
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WEEE ., HER, WM =MMREASEL
L (P>0.05); G241 1A & & 0.2 5 T GOl

G141 (P<0.05), H5G341 2 7K 3% (P>0.05),
(#5),

R 5 RIE LA I ARES I ANEE SR X E & 40 & MR A IR RRRI I

Tab.5 Effect of sodium selenite and selenoyeast on plasma biochemical index under cold stress in P. fulvidraco

2071 groups

iH

index GO G2 G3
BEH/(g/L)TP
22°C 31.17+2.35 30.47+2.00 32.50+0.78 33.75+1.45
13°C 35.07+0.35 35.37+2.77 32.10+1.48 35.90+3.48
HWM=E/(mmol/L)TG
22°C 4.23+0.21 3.72+0.58 4.57+1.72 4.03£1.19
13°C 3.52+0.20° 6.78+0.12° 5.43+1.23" 3.7940.65
HH BB/ (mmol/L)CHOL
22°C 4.82+0.40 4.72+0.40 4.91+0.36 5.00+1.03
13°C 4.41£0.20 5.12+0.64 4.29+0.37 4.63+0.83
HZ P/ (mmol/L)GLU
22°C 3.23£0.15° 3.17£0.21° 5.36+0.33" 5.19+1.48"
13°C 1.83£0.21° 2.10+0.08" 3.45+0.37 3.64+0.24°
FRER/(mmol/L)UN
22°C 0.40+0.05 0.37+0.07 0.40+0.06 0.25+0.05
13°C 0.47£0.03" 0.53+0.15° 0.27+0.03° 0.43+0.03™

13 °CIHNF, SV A6 152 A 0 T 5 G o 3 851 £ 11 3%
SR IE R P T i R (P>0.05) . G4
il = e & & B S T Go4l(P<0.05), 5G2M
G342 £ 7 AN 3 (P>0.05), G2HIG34 LB+ & i
FE T GOMGI4L(P<0.05), 1HG2HIG34H 27 A
3 (P>0.05), G2ALIMKIREA & EHMKTGI
#(P<0.05), {H5HAbLE 22 A B3 (P>0.05)(#£5).

2.4 KENHTWHERNMESHTEFHE
BB HSP70 mRNA R IA E #5201

22 °CH}, Al R 48 i % B A0 6T &)y £6 T AE
HSP70 mRNAAHXT 235 £ JC i 25 1 (P>0.05), 13 °C
B, G1. G2HIG34 4 i) IE HSP70 mRNAAH X}
Feih 5 BT GO (P<0.05)( 1),

3 iR

3.1 NPl g 50 R0 B2 £ Bl 2 5 3G A KM RE AN
TP AN A
TR Y S B IR O 0.23 me/kg, T

http://www.scxuebao.cn

1.4 roGo BGl BG2 WG3 a
12 —I
1.0
0.8

04
02

RSNy
relative exression

22°C 13°C
g/ C
temperature

1 {RGE RS P A B% 9 0 B B B xof 32 390 & BT B
HSP70 mRNAE Y RiA &I RN
P v R [ 5 B 3 78 HSP70 mRNAA X 38 5 i 22 5 & 3 (P<0.05)
Fig.1 Effect of sodium selenite and selenoyeast on
HSP70 mRNA expression of P. fulvidraco
liver under cold stress

Different letter indicates statistical difference of HSP70 mRNA
expression (P<0.05)
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OB IS, EE A R R R R, FEAR
TEt, SHERIERMEREGL. G2LIKG3
41, B A PR A i I U 0 STV R A R A
G F) A IR0, TR) IR 5 0 T 53 R o 1
GG X 2 4 A KPR RE M R . AR SR B
SR BT 0.30 mg/kgPE BRI 4 A K BEAL T 0.25
mg/kg VA0 R B 4H 9 R B, (EL R H B A ) i %
ZR, X5ESEFERMEY . BN RS BE
MO e g e 45 3 A BILAR S 2 T AL Y
SRR —F, TR, RTREHR FASLKTE
9— 11 H P B [FRIE KR 22~25 °C, kT i
KA BR B K L (25 °CLA B, SR ML)
i E R R — M, 4l ZR A E . DA
GER B, JCHLAG HBE 4 T b 6
S, 1A HLA AT ] B AR A A R IL A e
sy AH AN R A, e IR AT R R ) T
BES SR EPLA RN, RS, 0.30 mg/kg
PR B F110.25 mg/kg 7 A i £ X 5 391 £ %)) fa 4= fa
W GUAZ AN B3, 1H.0.30 mg/kgl% 1145 2 LA
MR 3 & F0.25 mg/kg W ER M4, 5 iR
WA R — B ARG, ASTRL AR 5 0 AR
WA S B DU R [F] o 7F JCHUA P AR i ik 12
o, AR E IS S AREA T, K
ZHORRE T T6 B0 25 A0 B 0 A,
ZHE AR SE 5 A ALAT A a3 R
oL, 768 T A R A AR A R R AR A
AR G AEA Y. Kk, A U6
BEAR | i 2 2R 45 ) RE I AL AAC AT B I A7 Y,
gy —J7 I, A WA R 3 Y A HLAE I 1R R
o T ICALA , 2 5 SOUL P A R B A
Bz —1,

3.2 TiERMAESENERBE S ainaL
RE N BIF MR

RSy R, ERAN0.25 mg/kg WV R 44 F110.30
mg/kglF BRI i 3 4 = 1 B M0 4)) 0 i IE GPx Rl
SODMH 1, HEMO0.30 mg/kgl b1l 41 1o 3% =
T0.25 mgkg WANFREAZ . [FIRE, FEBER SRS
HREY | JeZE 2 B fifi (Morone chrysops * M. saxatilis)™
rht e BAA LA L JCHLARG 5 2 B2 5 I GPx 1 1%
Y, e M2 (Apostichopus japonicus)%) %' g
F L SODFICATIG M LA Je B8 K R (Neocaridina
denticulata sinensis) SODFICATIE LY, #Rm,
AARFT FRGRAMIE, PP RY], WAGER

b b R R AT . 4R K P R B 1M TGP R
Le55 A N i 7E 2 15 1 40 i GPx i AR f o # v
AN [ SR PR 20 Al A Qa5 nT RE R — 2L, R
RGP 1 A A4 28 e AT

33 IR MBESMYEKENETE A
3z 4 I FRHI 5200

H 0T R LT Y A Sy, R
B TR bR, B R T A A g IR B0 AN
R ACEE, MK RS °CERFE R 6 °CLA T, fiH
MLTE SR o = R E BRI, RS E B
JoT B RE IS Y L A B A LT R s b
(BTN SERD N5 T 1 S N VSRS e (iR
SERINN TG TS SO S S g el e Bl i
JE R RS SR, WA AR T IR R
i, AR XYL R Bt R B A
MiESEHSTEILDELW, X5ARLEKE
N7 R4 i IV G PR A R % - G XoF B £ &)y £ 1l K
SERSELEEZ WML R -8, K
W, 3 RS R £ 28 BRI e e AR A 25 e
KA R 5 sl Al 208 L KRR R DL R R AR
B B A L, WIS 8UAR 7 il (Takifugu fas-
ciatus)FE LA 1 °C/h i [ i 3 R 25 °CRE 3 17 °CI)
b A L R TE R A, H 17 °CUkZE
B30 13 CHJ LT A 2 1 7 o 3 PRI,

Hh =W R AN e E2E A, [H
AF 2 0 A TE 1) FZ Y T, S ad K ] A AIE
T3 CCO)MYLI M IE R £ 103 A H W =
R E TR, KRS CCERREFI4 °CRLF,
Ml =EE S 8 B E T A AT PRI
PR, 0.25 mg/kg Vil {2 4 41 10 2% H b =R & &
W m T AR, (A R REA A 22 % R
CA PR, GRDRL s 0 T B e 4R = K P
E E W 0. (Argyrosomus regius)IIL3E H il =Hg & &0,
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Effects of dietary sodium selenite and selenoyeast on growth performance,
antioxidant responses and low temperature stress resistance of
juvenile yellow catfish (Pelteobagrus fulvidraco)

HU Junru "**,  WANG Guoxia ?, SUN Yuping ', ZHAO Hongxia "7,
HUANG Yanhua ', CAO Junming "

(1. Guangdong Key Laboratory of Animal Breeding and Nutrition, Key Laboratory of Animal Nutrition and
Feed Science in South China of Ministry of Agriculture and Rural Affairs, Institute of Animal Science,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China,

2. Guangzhou Fishtech Biotechnology Co., Ltd., Guangzhou 510640, China;

3. Guangdong Provincial Key Laboratory for Healthy and Safe Aquaculture, College of Life Science,
South China Normal University, Guangzhou 510631, China)

Abstract: In order to investigate the effects of dietary sodium selenite and selenoyeast on growth performance,
antioxidant responses and low temperature stress resistance of juvenile yellow catfish Pelteobagrus fulvidraco,
four isonitrogenous and isolipid diets containing graded levels of Se, 0.028 (control, G0), 0.25 (sodium selenite,
G1), 0.30 (selenoyeast, G2), 0.52 (selenoyeast, G3) mg/kg were randomly fed to P. fulvidraco [initial weight
(2.12+0.01) g] for 56 days. At the end of breeding experiment, the low temperature stress test was conducted. The
results showed that sodium selenite and selenoyeast had no significant effects on the final weight, weight gain rate,
feed coefficient and survival rate. Sodium selenite and selenium yeast significantly increased the selenium content
of whole body and muscle, and G3 group was significantly higher. The selenium content of whole body had no
significant difference between G1 and G2 groups, but the selenium content of muscle in G2 group was
significantly higher than that of G1 group. Sodium selenite and selenium yeast significantly increased GPx activity
in liver. In G1 and G2 groups, SOD activity was significantly higher than that in GO group. At 22 °C, the total
protein, cholesterol, triglycerides, and urea nitrogen contents had no significant difference among all the groups,
but G2 group had significantly higher glucose than G0 and G1 groups. The relative expression of HSP70 mRNA
had no significant difference. At 13 °C, the total protein, cholesterol content had no significant difference. The
triglyceride content in G1 group was significantly higher than those in GO and G3 groups, but was not significantly
different compared to G2 group. Glucose in G2 and G3 groups were significantly higher than those in GO and G1
groups. The urea nitrogen content in G2 group was significantly lower than that in G1 group. The relative
expression of HSP70 mRNA in GO group was significantly higher than those in other groups. The results showed
that 0.30 mg/kg selenoyeast in juvenile P. fulvidraco diet was better than 0.25 mg/kg sodium selenite, taken the
growth performance, selenium deposition, antioxidant activity and low temperature stress resistance into

consideration.
Key words: Pelteobagrus fulvidraco; Se; growth performance; antioxidant responses; low temperature stress
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