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W S0 B TR TR SR R /KT %6t % 8 i (Rachycentron canadum)[ UG 7 8 8(40.9£0.8) gl AR IEI &
. MR AL FE A AN A g 5 AR R R I8 B 52 o 7R AP Ao B R I it A B S R, T ) HE 2 R 5 i
rAIN1.26% (BRZ4H). 2.21% (&5 41)F12.62% (i & 4)3Fh & F & IR kL, (iR e K 7 2 AR 1 2
108, R EHRME2R. 451K, SRRk = 4 M 28 AR I & 8 5K T R IG &4 M
I B (P<0.05). HTHERE NG & 2B E T RE b 45120 ER 2 2 A 1.26% T 1 12,2 1% 110 & 3 T+ 11 (P<0.05), 2R /R FE
T ZE BN BE(P>0.05) . 458 I 3% el 2 R A IF ] I 5 8 A 290 IR ok = 1 ) 2 8 25 1K T oAt &% b BE 4.
(P<0.05). rfs} 4 52 I /K 1 o 2 1 o 10 2R 7 B S G N 45 TR 2 U350 G Y5 35 52 R (P>0.05) o 7 i 2 M 7] e
A5 0454 R -1 (Sterol regulatory element binding protein-1, SREBP- 1) K] Z21k 7K AT AT Hg i B2 & B
(FAS)ZIE &, Y B T kLA B2 7K - B N i 2 25 T i (P<0.05) - 25 B i U iod S840 W B Ak B S P 0 52 koo
(peroxisome proliferator activated receptor, PPARo)RIA RIEG ARG A, W E K T ITREH(P<0.05), MiHHk=
HZEFAEZP>0.05). MHEESRRSET R, WML E-1 (CPT-1, Carnitine palmitoyl

transferase- 1) IA EB W N [E(P<0.05). &z, TR = 4R iR o] /b 8 AR AR R . 1Ak 4 iRk
S5 ZE o R R U ORR IR, R B A A A 4% I T S BORT B- SR AR S S TR R I T S .
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1.1 fAREC S FIs&

DLEEHE . ERA WA J R B R 2R R, DA
FYH L I RN O A T T IR, SR8 RT3 R AR A
ERRIARL, IR R AIN1.26% (Bh=4). 2.21%
(GE &) F12.62% GLE4L)(THR), LAH 2R R4
AR FERERMCR 1) DU M, IR AR
(1) A PR R IR, A A R R T A R LAAE,
fih PP LR S RIA B EH A akh S EER
2). FTf & A ER 60 H i, 18h R & 154,
RSG5 A Sl 78 3R A, BL6.0 mol/L NaOH
TR pHIE B 7.0 4547, AN INIE &K 5 £ 1R
53, FHF(ID)-26 B MU AT 55 &AL (He e B TR 2%,
PR T RS RS URE TR (4.0 mm> 8.0 mmAl6.0 mmx
8.0 mm), SR )5 B T-45°CH XL A HL T Z 1A Bl K 2y
TE10%LLT, A A0 fE RS 35 5 IR A7 T-20°C
UKFEH
1.2 FIESLIWFFRRE

ek FE TC 78 (1) 25 fa gy DA ZR VL B i — A
pA b e W3 R S . SRS TR 2 1, BT IR
FEQENERFKIFE B MR (4.5 mx4.5 mx9.0 m), & 77
W], B3 AR IR R A IGRA BT S 1)
i 2 3&E F PR BRI SE 3G AR k) . R SRS TF AR R, B
# LB LR 240, FI T (1 © 10000)FREE 5K 4
. ik HUAE 35 50 ) fa 40 [P 3T A AR i &
(40.920.8) g], 73 BIFEHL /> B EIONE K AR (1.5 mx
1.5 mx2.5 m)H, BN AR ITR202 . SLBe i34
HE, LIAMAI0E .. FREE SRR, Frf 8
B R PR (7:008118:00), ek M RFE
. SR BCE M EE, WK R R
AEEAS, S IR, WK KR N26—32°C, EhFE
27%0—23%o, pH 7.1—7.4, IR fEALE6.5 mg/LLEA .

SEIG AR AR, BT SL6 g YLk 24h, AR5 43
BEAS PR 5206 1 BRI . THEOFRIE R B . A
SEIG AR, BEATLIE LS B T A AR . BE AL
W4 R Ja P T i Fk L, il e Ao ) B0 HG U A o
AT 1.5 mLIRNAase 5 0 (RNAase-Free;
Axygen), FFIVE BT A AR IET-80°CUKAE
Fo HEGREM, BUFIE. PWAERI AL E F10 mL
BSLAE, RAET—20°CUKAH, - T e 8 el & & .
1.3 ESH

DL ERLR R R B 1 (L PG U Rl 4 frof
JE W7 (R DA B2 58 ) RS I 7592538 225 AOAC
(1990)bRHfETT ¥ o PRI ULIAI B 7 5 B8, LA/
HEE2 0 1, viv) BB kel % R R R S

R1 ZEEABNEEUREFREAR% TR
Tab. 1 Formulation and chemical proximate composition of the
experimental diets (% dry matter)

. T #}5 Diet Number
A Ingredient Diet10.00 Diet20.90 Diet31.50

i1} Fish meal 20.00 20.00 20.00
7 fflsoybean meal 18.00 18.00 18.00
RELIP % B} Beer yeast 2.00 2.00 2.00
B JiZ Gelatin 8.00 8.00 8.00
i%i@%\%’mim acid 8.69 8.69 8.69
=3l Soybean oil 4.00 4.00 4.00
i j#H{Menhaden fish oil 4.00 4.00 4.00
% Wheat flour 22.00 22.00 22.00
115 Mineral premix 2.00 2.00 2.00
44 % Vitamin premix ° 2.00 2.00 2.00
7 177 Attractant 0.30 0.30 0.30
¥ % #IMold inhibitor’ 0.10 0.10 0.10
2R FEEI Ethoxyquin 0.05 0.05 0.05
YN N Lecithin 2.50 2.50 2.50
H &M Glycine 1.50 0.60 0.00
45 % Valine 0.00 0.90 1.50
T A4 EMCC 4.76 476 476
Mt Total 100.00  100.00  100.00
B 774 il Proximate analysis (n=3)

WS R Valine 1.26 221 2.62
1 2 A Crude protein (%) 46.83 47.01 46.79
HLIE i Crude lipid (%) 12.29 12.38 12.45

VE: SRR A (/100 g diet): AR, 0.162; HEA
2, 0.737; BAMR, 1.404; KNENME, 0.564; AR, 1.09; &
R, 0.519; BRERR, 0.841; tAEFR0.444;  4EAE XM M) R
RAEMBET Wang 57 BB RIS | D=1 ]

Note:' Amino acid mixture (g 100/g diet): L-histidine,
0.162; L-isoleucine, 0.737; L-lysine, 1.404; L-Phenylalanine,
0.564; L-threonine, 1.09; L-methionine, 0.519; L-tyrosine,
0.841; L-tryptophan0.444; ? Mineral mixture and vitamin
mixture according to Wang, et al®";” fumaric acid : calcium
propionate=1 : 1

g 2 8 H kR E J5 25 (GB/T5009.124-2003), %
H 37 L-89004: H 3l & £ BRIl 5 {1 (Hitachi L-8900
automatic amino acid analyzer, Hitachi, Japan)ll
4. I3 5K A (Total plasma protein, TP), 7 H#%
RV 71 (Aspartate aminotransferase, AST). &4
R WG /1 (Alanine aminotransferase, ALT). I3
H M =fl§ (Total triglyceride, TG). Il JIH [&] %
(Total cholesterol, TC). 7= % & JIg 85 (A H [#] i
(High-density lipoproteincholesterol, HDL-C)FIK %
J& Jig £ 1 IH [ % (Low-density lipoprotein cholesterol,
LDL-C)$4 H 4 H 2 A A 2 A 3G 5E (8 i =97 B
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Tab.2 Amino acid (AA) composition of diets (dry matter%)

A . o 1A #}5 Diet Number

R IEIR 2H B Amino acids Dietl Dietd Diets
0 T RIEIREAAS’

2= BR Lysine 3.41 3.40 3.37
1 & FRHistidine 0.95 0.92 0.94
¥5 % B2 Arginine 2.60 2.59 2.63
A Leucine 3.23 3.26 3.31
& FRIsoleucine 1.70 1.71 1.75
F % B Methionine 1.16 1.18 1.17
Hi%  Valine 1.26 2.21 2.62
KN % % Phenylalanine 1.89 1.97 1.94
# % % Threonine 1.75 1.71 1.77
JE 06 T AL FINEAAS’

K A&Z B Aspartic acid 331 3.40 3.39
bk Z EZ Cystine 0.39 0.40 0.38
%4 % 2 Serine 1.38 1.37 1.51
AR R Gulmatic acid 6.39 6.39 6.66
H& B Glycine 3.88 3.18 2.78
W& Alanine 2.34 235 2.39
it 2 BZ Tyrosine 1.59 1.59 1.58

7E: SR % A Kl Tryptophan was not analyzed;
> EAA: Essential amino acids; *Non-essential amino acids

A A B 2 =], BS-200)f8 FH e 2 FF 5T A i
A& E .
1.4 RNARRHEUMSATEEPCR

T JE 28 23 A A o P VR EUT B ), Trizoll
7 & (Invitrogen, USA)FEHXRNA . FH B IR i
LKA S RNAR i & . B )5, /I IERNAase Dnase
(TaKaRa, Japan) X FEDNA{S 3<%, J H Prime
Script' " RTIAH£r(TaKaRa, Japan) ¥ RNA R #33 H
cDNA. cDNA 846 /KH#i B 280 ng/uL. &
PCRJ A& % 525 uL: 1 pL5[#1(10 pmol/L), 1 pL
cDNA (80 ng/uL), 12.5 uL 2xSYBR Premix Ex
Taq'" 11 (TaKaRa, Japan)#19.5 pL ToRNase7K. &
B PCRAE H A4 #5 f2 SE I 7€ 2 PCRAX (Eppendorf,
Germany), H W 2544 4: 95°C 2min, 1953; 95°C
AEPE10s, 3B K 10s, 59°C, 72°CHEf#120s, Iit+40ME
o R 3INAGHIBR A B (Fatty acid synthetase,
FAS); [l {5 o 45 & H H-1 (Sterol regulatory
element binding protein-1, SREBP-1); i A AL ¥4
HEBEW) I 52 Ay (Peroxisome proliferator activated
receptor, PPARY); I IR Bt 4% # i (Carnitine acyl
transferase- [ , CPT-1); ZBEiHEFARILEF] (ACC-1,

acetyl-coenzyme A carboxylase-1); 1 JI5 ¥ 4 B A 2
M A (Stearoyl-CoA desaturase-1, SCD-1); Fij % # -
6-TiA i I 2 (Glucose-6-phosphate dehydrogenase,
G6PD); PPAR«; fli 85 A IE B (Lipase lipoprotein
lipase, LPL)4E R 519 FAPCRI N 2 J&, #E
AT I A i 26 LUK 56 8 S PCR A B — 1 . JEd
25 EE M RS 261 W BE cDNA R, LRI
cDNA AR, il il & S PCRTG X 5 8Nk
FEcDNA Cefi, & 45 2 — 5 B #5 U1 AR th 1
CHEZRMWH H L, R G 152 HAR EME=
10791 S5 X B P AR (). A%
B-actin, FAS. SERBP-1. PPARa. PPARy. CPT-
1. ACCl. G6PD. SCD-1FILPLIH B F N
0.92—1.05. ACZEXHME[ H & H—N 25 H (8-
actin)|#J/10.100, Ui B H 95 BIAN P9 S EE R 9 4
R B, AT LME 2 AT R B H
Rikw. ARG, B EcDNAY T € #PCRKR
R, 45 A RACH NS HE ) =Cr(F: i N 2 2
PR)-Cr(ot B A S 2L /) T ACH K2 M,
15 ZRitoh

S8 O R A I E bR AR R, (S St
A SPSS17.05%% K dhs 1t AT 8 [K 3K U7 %2 73 #r (One-
Way ANOVA), 7% 7t K Hl Tukey’ st 47 2 B LR,
LAP<0.0509 % 5t . & PE it

2 %R

2.1 &k, FFiE. ALRARRBEE R &=

B IR B Z 1) 7 0 R R T B R R R
THRREEH(2.21%) ML EH(2.62%) (P<
0.05). HHIEAG T & B R E TR 42 IR & B M 1.26%
BN E12.21%1 35 T 5 (P<0.05), SR J5 bl 2 B8 ~
F%(P>0.05). WLPAIG W7 2 & Bl 40 2 TR /K P A2 Ak i 5
S A RE B & R AR AL ZEE P T
NE W& B A AL BRAH 1) 22 S AN 2. 25 (P>0.05) (3R 4)-
22 [M¥IZENIERR

ZE 8 0 11 3% SR A (TP) A IH [ B (TC) Ik FE
TE 45128 IR ik Z 2H Wl K T HoAth & AL P 2H (P<0.05),
T Ay 45 Ak 4 28 ] ) 22 S AN 225 (P>0.05) . Falkt
A TR KT L I = R (TG M A B 2%
(P>0.05). AR} R /K 5 25 W A 1L 2% 7 T R
EMERERED. REERBEOWRE. BEEEN
RIS TN 5 RS 13570 12 35 2 (P>0.05) (3R 5).
23 EE&FREHRSEHEXERERIA

A A T S R 5T o AR 45 B2 I (SREBP-1)
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Tab. 3 Nucleotide sequence of primers for real-time quantitative PCR amplification

5 (K P F) = AN 225 SR

K 4 #XGene 5| Nucleotide sequence (5'-3") Jr Bt K /NAmplicon size (bp) GenBank reference or publication
FAS F: ACGGTTACGCCAACTCATC 225 FJ842648.1
R: TGCTTCGCTCTTCACCACC
SERBP-1 F: GGCTACTGTGACTGGCTGTGA 203 KTO075048
R: TGTCGCTGTGGCTCAAACTCA
PPARa F: CCTGTGTGGAGACCTGATGGAG 199 EF680883.1
R: AGTGGAAGCCTGAAGCCTTGT
PPARy F: CCGCTCGTATCCTCCATCTCTT 172 EF680884.1
R: ATGCCGCCACCGTATCATCC
CPT-1 F: TGCTGTTGCCACGGGAGATT 180 KTO075040
R: CGCTGCTCGGTGTCATCAAG
ACCl1 F: CAGGTCCAGGCAGAAGTTCCA 190 KTO075038
R: AGCCAGCTTCACAGCACACT
G6PD F: TCAGGGACGAGGAGGCTACTT 147 KT075042
R: ACCCAACACCACATCAGACAGT
SCD-1 F: GACAGACGCAGACCCTCACAA 143 KTO075047
R: AAGCACATTAGCAGCACAGACG
LPL F: TGAGCACGCAGATGACCAGAG 170 KTO075046
R: AGTCCCTTGATCCCTTCCAGTG
B-actin F: TGCGTGACATCAAGGAGAAGC 180 (Luo%%, 2013)

R: TACCGAGGAAGGAAGGCTGG

1 FAS. IR & i ; SREBP-1. [E R 15 G- 454 & (1-1; PPAR . it S ALY BE R I A Y080 52 78y, CPT-1. ITRAEAY
Mt S - 1; ACC-1. ZIRAHEER L AEA; SCD-1. B IR BE At AFA L M AIRE-1; GOPD. % H¥-6- W FR i 4U%; PPAR o. i AL
Mg VA SR TG 244 LPL. iR 82 1 R g

Note: FAS. fatty acid synthetase; SREBP-1. sterol regulatory element binding protein-1; PPARy. peroxisome proliferator
activated receptor y; CPT-1. carnitine acyl transferase- I ; ACC-1 acetyl-coenzyme A carboxylase-1; SCD-1. stearoyl-
CoAdesaturase-1; G6PD. Glucose-6-phosphate dehydrogenase; PPARa. peroxisome proliferator activated receptora; LPL. lipase
lipoprotein lipase

R4 ARGERKENEERGK. M. RMRERRNERSEHFIHCEEY%)

Tab. 4 Lipid content of the whole body, liver, muscle and Visceral in cobia fed diets with graded levels of valine (% wet weight)

R R 7K T Dietary valine level (dry weight %)

e hrIndex ey a1 o
i & & Lipid content (% wet weight)
A I 1D Wholebody lipid 5.15£0.46" 7.2240.39° 7.40£0.34°
P I 1 Ig 5 Visceral lipid 15.910.56 17.2140.14 17.0241.20
JFFBR G Wi Liver lipid 9.08+0.10" 13.49+0.81° 11.41£0.53%
WLIAI A i Muscle lipid 3.68+0.17" 5344031 5.000.20

T R PP SEEE  T EAN3A EE FIARAER, [F— 5 AR T RN R R 2 53 B35 (P<0.05); T[]
Note: “*Values show mean + standard error, 7 = 3; values in the same column with different superscripted small letters mean
significant difference (P<0.05), the same applies below

PR IR K, B A TR A B /K ST 5 o i 2 3 R -6- B R 5t S StE (G 6P D) IR g 5 4 e A 2 0 1 -
H1(P<0.05). FFIE G 07 IR & R (FAS) 2 52 5 i 1] 1 (SCD-1)E: R Rk &, WA SZ 1Ak} 4 B /K 1 1 4%
B TR /K AR L 34 5 SREBP- 1 2 [K] ik &4 (P>0.05) (& 1) Z W o ik ok S8 A0 ) A 1 B 47
T FHAAFAL(P<0.05) . AT 480 Ao A2 il 184 B 4 WS SZ AR (PPAR) R IA B {EMI A FIE R AH B EK T
%2 ky (PPAR v), ZBEiEERILER(ACCY), H 4 SR B B AL AL(P<0.05), T 5= HZ R AL
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Tab. 5 Effects of dietary valine on the plasma biochemical index in cobia

A IR /KFDietary valine level (dry weight%)

& HRInd
Hitsindex 1.26 221 2.62

BEATP (mmol/L) 27.90+1.37° 35.90+1.04° 33.03+1.48"
JPBEBETC (mmol/L) 1.36+0.10" 1.91+0.07" 1.76+0.07"
B =EETG (mmol/L) 0.78+0.12 0.90:0.05 1.19+0.11
13 A& HEGLU (mmol/L) 2.47+0.78 2.15+£0.27 2.54+0.07
B3R - 5
e A 2 A T RFHDL-C 0.310.02 0.27£0.02 0.3340.02
(mmol/L)

Prrd 6
I 2 T B P AR [ BFLDL-C 0.07740.001 0.057£0.011 0.063£0.008
(mmol/L)
BEFZMAST (U/L) 1.80£0.53 3.13£1.02 3.30+1.40
B HEERALT (U/L) 11.67+1.45 12.33+1.45 15.001.00

Note: ' TP: the contents of total protein; *TC: total cholesterol; *TG: total triacylglycerol; ‘GLU: glucose; *HDL-C: high density
lipoprotein cholesterol; ‘LDL-C: low density lipoprotein cholesterol; AST: asparate aminotransferase; *ALT: alanine

aminotransferase

#(P>0.05). BEEBARR S BT m, WEETARE T
HFME-1 (CPT-1)RIL BB N [F(P<0.05). I
Jig 85 1 IR AR (LPL) mRNA 1k 5 7E % A0 B 40 A] 7 5
ANEZFE(P>0.05) (K 2).
3 iTig

AW ORI, 7 B AR IR S = k], W
FRAR T AR FEAEFULA MR & . B A A
(Cirrhinus mrigala)”'. @88(Cyprinus carpio var.
Jian) FIRHERL i (Catla catla)” I 90 45 50 5 A 52

50 r OSREBP-1 EIG6PD EZACCI

7o [ EBFAS  mSCD mPPARy %

35 ¢
3.0 f
25
20
15t aa
1.0 | = 0
05 -
0.0 . L
1.26 221 2.62

TR AR KT (T4 51%)
Dietary valine levels (dry matter %)
Bl 1 el A S R K ST T ARG U BSORE DR A
(SREBP-1. PPARy. FAS. ACC-1. FAS. SCD-1#1G6PD)#
pr i} |
Fig. 1  Effect of cobia (Rachycentron canadum) fed diets

*®
Relitive expression

containing deficient (1.26%), moderate (2.21%) and excess
(2.62%) levels of valine on relative expression of hepatic lipoge-
nesis related genes: SREBP-1, PPARy, FAS, ACC-1, SCD-1 and
G6PD

TPV BB EE RObR R, W8 EARE
RARFFRRZE R R (P<0.05), NF

Values (means £ SEM) in bars that have the same letter are not
significantly different (P<0.05; Tukey’s test) among treatments,
the same applies below

— PPARa
15 #3 CPT-1
: b [ [PL
§30r EF3 HSL
g 25 ab
2t »
K E a
+— o 1.5 ¢
B b
=E 1.0
£ 05 | a juep
0.0 : :
1.26 221 2.62

TR BT (TR %)
Dietary valine levels (dry matter %)

Bl 2 ksl o g R K T o 2 T T 0 R R A A DG R IR
(PPARa. CPT-1FILPL)

Fig. 2 Effect of cobia (Rachycentron canadum) fed diets contai-
ning deficient (1.26%), moderate (2.21%) and excess (2.62%)
levels of valine on fatty acid oxidation-related genes: peroxisome
proliferator activated receptora (PPARa), carnitine acyl
transferase- [ (CPT-1) and lipoprotein lipase (LPL) in liver for 10
weeks

6 ) 25 SRAT ), e Lt A g 7 2 B B o T e IR
RN 2 T . WAL BT TR,
M AT A 05 B2 3 S ok R T AR DR B
I SR R YA RE 06 DD /N BR A A B T T
R0 G g 5 SR WY, TR = A R
RERE AL I D7 AR 2R . AR R = BT 5 U i
FE AR T & B D LR, R RE A BT R R AT
BOd LI RERHFE TR .

FFIEAE NS E TR R (IR IDT . BR FRIBE2ESE)
AR rpt, FAE IR DU T S I H A 2R
e 2 A R S Bl A AR
LTI A A A B A I 4 A
BRI, B S 5ANE AR LR
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T TR A TR 2 0 0 P B

1117 28 SR 2 =7 e )i 1 R AW B S BN A 749

W, HAE AR AR R SR AR e A
TR S e = M 3 B AT TR 4 B b, T LA T
U R A 9 78 2 5 | S 24 i 35 1 39 i A5 4 P
R FEAL B, R i 2 48 G S W AN A TR
SEBEE J1FT DL S e JFE U A R e P 2 A szag ok
IR, Ak g R A BN I R A B RN N R R
BTG J15o i AN B2 R I A IR i A = 6 T
Wt A B R, FERE R AT IE R e TR
AR

A4 7 DORR 32 2 A2 AR P R B AR B i
g AR PN Bk, N8R A R R R
T W6 B2 8 AT Ve = A, B A g 2 IR 3%
)R TRt SREBP-11#"" ) FAS & g ilik
Mk B BT B B, 6E A4 9 R D Sk R A 5
e, A Sz R IR, 4R R B Z B3 AL T FAS
FISREBP-15% 5 /K, iIX R A4 A BB = 0| T %
WA AR A EE 1. X 5 ALY L AL 4 SRAE
l, DTHAERRZ(REAR. &8, FREAR
FIGRE RN T H i = 8 & o e s 2k 1,
WA 05 AR — % 5 SREBP- 1 FIFAS 1A 5 I AH ¢
F 2", MRRI, EHRA MR E RS T
T 4685 JFF J 41 SREBP- 1 FIFAS#4 3 /K S Fe ik 121,
GCN2 (General control nonrepressed 2){5 5 i 4 it
B SRR LA N A0 5 R i =, gk i 0 o) 4k P I I
B S B ot O R, SRR Z TS
FOE W& 2= 09D, AT RE S BT RE WA RORH O 2k K]
RIE TR S8, o8 E AR 7 B3t —0F 7% .
ARSI R I, R R E Z ] T AFAECPT- T (B-4
A st A2 ) G B B TR PR 3R 08 . 3K 5 IR AL B P 5
g FOARTE], /N BB B 75 R AR IR Bl = Tk B8 S
LR B-EAGT T SRE  f R S Rk 2 AR
RS 525 1 7 o -4 A A e B 2 Y
AR T B-A IR R R A 2 52 m, n gE AN
[F]7& TR AN Fh % T - A A DR i R 4 5 U4 ], 3
WL R Tt — 2Dt ot

KL, T RE R R = 2 R B 0 0/ ZE T £ AR
W UTAR o T AR Al Hh A R KT S e o £ fa Ak
B B B OO RR, AT e e e 1 4 A A R B- A AR
RILR RIS F IR LI -

S £ L #k:
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THE EFFECTS OF VALINE LEVEL ON PLASMA BIOCHEMICAL INDEXES,
LIPID CONTENT AND GENE EXPRESSION INVOLVED IN LIPID
METABOLISM IN COBIA (RACHYCENTRON CANADUM)

WANG Zhen, XU Wei, MAI Kang-Sen, LU Kai, LIU Ying-Long and Al Qing-Hui

(The Key Laboratory of Aquaculture Nutrition and Feed (Ministry of Agriculture) and Key Laboratory of Mariculture (Ministry of
Education), Ocean University of China, Qingdao 266003, China)

Abstract: The present study was conducted to investigate the effects of dietary valine on plasma biochemical indexes,
lipid content and gene expression involved in lipid metabolism in cobia (Rachycentron canadum). Fish [mean initial
weight, (40.9+0.8) g] were fed with soybean meal based on diets with graded levels of valine (1.26%, 2.21% and
2.62%) for 10 weeks. Results showed that lipid content of the whole body and muscle of fish fed the diet with deficient
valine (1.26%) was significantly lower than that fish fed the moderate (2.21%) and excess (3.23%) valine treatment
groups (P<0.05). Plasma total protein (TP) fish increased significantly as dietary valine increased from 1.26% to 2.21%
(P<0.05), and kept relatively constant when dietary valine level was above 2.21% (P>0.05). Plasma total cholesterol
(TC) and the lipid content of liver increased with dietary valine increasing from 1.26 % to 2.21% (P<0.05), but de-
creased with higher levels of dietary valine (2.21% to 2.62%) (P>0.05). Hepatic mRNA levels of lipid synthesis related
genes (SREBP-1, and FAS) were significantly up-regulated in fish fed the diet with moderate level of valine (2.21%)
(P<0.05), while hepatic mRNA transcriptional levels PPARa were significantly elevated in fish fed the diet with high
level of valine (P<0.05). Overall, results of this study suggested that valine deficiency could decrease lipid content and
inhibit expressions of some lipid synthesis related genes of cobia. This may contribute to understanding the mecha-
nisms related to the physiological effects of dietary valine in cobia.
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