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(S A A AR 5 IR 4 K 7 B 2 2 T 4560 5
e A5 SR BRI A I R TR T % AR M 510631)

WE., BH 6 MR/t (CHO:L 45 % 4.29.2.79.1.86.1.19.0.73 1 0.42) th 4
BEREAR, AFEAR Ty [ AWEETEN(11.2+£0.5)g]60 d, KT HA R T8 E5
BBl st A K AR AR A B AT fn PEPCK X E Rk B, W4 RK W M AEH
¥ CHO: L &1, BF 20K 7 45 € £ K % (SGR) (& & T 30 & (PER) A1 48 £} 20 & (FE) &£ 7+ 5
JE Mk, Bl 4 CHO:L 4 1.86 Bt3k % &k, B 2 % F CHO: L % 0.42.0.73 #1 4.29 ff By &
(P<0.05), o+ ik = B An AT I flg B & & M CHO: L MK 77 B 3% 3 v (P <0.05) , T i % Fn
JEAE R 4 & CHO: L KT B % MR (P <0.05), M4 K+ CHO: L FE1%, A IE fis i B A0 fig
Fif & R B UE PR SR B dm JE BRI, 4 Al ZE CHO:L 4 1.19 Fu 1.86 & & &, CHO:L % 1.86 ~
4.20 B HER R B E B Fm T H A B4 (P<0.05), CHO:L % 0.42 A1 0.73 B, j& 1 B
FEMEEM T M4 (P<0.05), 7 PEPCK /& 7/ mRNA #xt kBB 25 T H 44
B4 (P<0.05), #HFT CHO: L B AT FEE MRS EEEBELELRE R (P>
0.05), ## A =k %5 [E T4 A& #l & SGR,PER . FE #n CHO: L ¥ X %, % 2| # 2L K 7 4 4)
#EHH CHO:L W& B E 4 2.01 ~2.16, E sk K& thFl B & 7 B T R -
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TR 11 5 P i, O M4 e B TG £ R LB R TR 0 .

WS PIRR , fER Bk W R e e L TP

AR . BFFSEM, 40 % PEPCK (PEPCK- 1.1 {A# B9 B

C) &5 S Fps i o =L, B E S A R DA BB | IR A 1 R R £ T U R AR R
FIRE AR, JL I PEPCK-C /KSF KR BE R, AR R, Ao i 0 5V b B 5 T8, K S8 A o
AR B 5l 16 & 5 25 11 i A 07 OB 48 ) i G op U5, 3 T 6 2145 R S RE A9 DR, Lo/ g T L
PEPCK-C /K] & 3 11, 3f H PEPCK 3% 4 (19 1 B4k 4.29.2.79 .1.86.1.19 0. 73 F1 0. 42
WEBERIAE S R K B ARSI T (D)o B RS R LR S T 80 H
TRURE R A [ RN 5 BG40 X % 230 AR O A I O, R GRDRHISE O B 91 B PR TS TR AT, TR 4 4 R
WA AR AT A IS P S PEPCK JER K105 MIBRY RIEIRA, el bR ERNR 5194, IR
W, 0 A T AR O A B/ N DT L, S et S N B O S IR A, IE Rk,
N HE SR SR A LB R A B A5 A e R A0 XUIBURT RDRE ML A BORE 72 3 mm ) BURE AR R, 1 4%
BRAEHEH TG 4325 AT - 20 CukAE b 4 .

F1 ZBRAMBEFRERAERKF(RTEM, %)

Tab.1 Formulation and proximate composition of the experimental diets( air dry basis, % )

(EEEYAR e kL2 (W5 /BEWT LL ) diets(CHO: L)
ingredients H1(4.29) H2(2.79) 20 3(1.86) H4(1.19) 20 5(0.73) H6(0.42)

ffif) fish meal 48.6 48.6 48.6 48.6 48.6 48.6
%45 [ casein 10 10 10 10 10 10
5 N HE#S squid organ meal 4 4 4 4 4 4

F K JEH corn starch 30 25 20 15 10 5
fi 3 fish oil 1.1 2.2 3.3 4.4 5.5 6.6
.yl soybean oil 1.1 2.2 3.3 4.4 5.5 6.6
K G WNE soya lecithin 0.5 0.5 0.5 0.5 0.5 0.5
54 i compound premix’ 2 2 2 2 2 2
LB choline chloride(50% ) 0.5 0.5 0.5 0.5 0.5 0.5
VC-f§ iR ig vitamin C phosphate 0.2 0.2 0.2 0.2 0.2 0.2
K4 7 binder 2 2 2 2 2 2
k418 zeolite meal 0 2.8 5.6 8.4 11.2 14
E FE B proximate analysis

TY R/ % dry matter 90.2 90. 4 90.9 91.4 90.7 91.6
FLH /% crude protein 42.2 42.9 42.7 42.3 42.6 42.5
MR/ % crude lipid 7.5 9.8 11.9 14 16.3 18.3
HLEF4E/ % crude fiber 6.9 6.3 6.5 7.2 6.8 6.3
K43/ % ash 1.2 13.9 16.8 19.7 22.4 25.2
TR Y/ % nitrogen-free extract’ 32.2 27.1 22.1 16.8 11.9 7.7
M fg/(MI/kg) gross energy® 18.4 18.7 18.7 18.6 18.7 18.5
WE/H§ i carbohydrate: lipid(CHO: L)* 4.29 2.79 1.86 1.19 0.73 0.42

Wl B ABURE (g/kg fEE) : VA,30 000 1IU;VC,4 g;VD,30 000 1U; VE,3 000 1U; VK,20 mg; VB, ,20 mg; VB, ,480 mg; VB, ,360 mg;
VB,,,1.2 mg; MR ,170 mg; =4 2,10 mg; JLEE,8 g; 92 B2 4580 mg; MR ,200 mg; MgSO, - 7H,0,80.0 g;FeSO, - 7H,0,40.0 g;
ZnSO, - 7H,0,20.0 g;KI,6.7 g;CuSO, -+ 5H,0,7.5 g;AICl; - 6H,0,0.2 g;Na,Se,0,,0.01 g;MnSO, - H,0,2.0 g;CoCl, - 6H,0,
1.0 g, 2. TRBEHY (%) =100(% ) ~HMEH (%) - HIEW (%) - ML (% ) - Ko (%) o 3. Rk RER I 25 1 5T IR 05 Al sk Kk Ak &
PR RE R (23.6,39.5 F1 17.2 KI/g) Kit5 . 4. 88/ Dg 17 = TSR 9/ #g i 7

Notes: 1. the compound premix provides vitamin and mineral( per kg of diet) : VA,30 000 IU;VC,4 ¢g;VD,30 000 IU; VE,3 000 IU; VK,20
mg; VB, ,20 mg;VB,,480 mg; VB, ,360 mg; VB,,,1.2 mg;folic acid, 170 mg; biotin, 10 mg; inositol,8 g; calcium pantothenate, 80 mg;
nicotinic acid,200 mg;MgSO, - 7H,0,80.0 g;FeSO, - 7H,0,40.0 g;ZnSO, - 7H,0,20.0 g;KI,6.7 g;CuSO, - 5H,0,7.5 g;AICl; - 6H,
0,0.2 g;Na, Se,0,,0.01 g;MnSO, - H,0,2.0 g;CoCl, - 6H,0,1.0 g.2. nitrogen-free extract:calculated as( % ) =100( % ) - crude protein
(% ) —crude lipid (% ) - crude fiber (% ) — ash (% ). 3. calculated values based on 23.6,39. 5 and 17. 2 kJ/g for protein, lipid and
carbohydrate , respectively. 4. CHO: L = nitrogen free extract/crude lipid

1.2 LWaESERFEE ], 8 2 B AR R I R AR Y R IR R T, i
s SR TT B T ) MG PR IR A PR A IRIINIR 2 i, s BUACHS (ot RUAS 2 2 1
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A 450 B, F R BT E A (11,2 £0.5) g, il ia
FH 7 0 A& R S VR B S L BEDLICA 18 4>
B SN AL B BS 6L v (300 L), 4L 25 FE £, 4 4 1)
BEXT I 3 ANEL, R A A BT 5 IS T 4R SE 5

FRIH YR 154E 60 d, K 8:00 A1 16:00 £54%
MR W IR B R R, TR R, &M 0.5 h
JE MR O, Al TR & i, IR 2 Ak,
WA R AL AR B8, N CH iR &
TR AT 1 UK, R WIE DR SR SFLA , 5256 K Oy B
SERK, TR AR S 4, A H ok
LR, MoK 529 1/4 ~1/3, 92560 B 8] K i (26 +
2)C,pH 7.8 +0.3, %K% H T 6.0 mg/L, & & 1K
F0.05 mg/L, Ja B8 Ky A ARG
1.3 H#mXES5iHE

A K 3B AT LSRG AR 24 h, BRELf
PRE R AR KA bR E AT .

$i 58 A K 2R (specific growth rate, SGR, % /d)
=100 x (LnW, - LnW,) /¢
qp, W, R A KA (g) , W, £RTH
R RBUE (g) 1 R 37 KA

T H J5 % R ( protein efficiency ratio, PER) =
RS NE (g) /A WRHE BB & (g)

TH R} % (feed efficiency ,FE, % ) =100 x 17
FHEFE R (g) /AR BRI N (g)

1716 & (survival rate,SR,% ) =100 x &K &

H/ VI R
Heff  KRMEHERE | KRG

5 h, AT REHLE S B, ] MS-222 (50 mg/L) Jif
fi s, A 2.5 mL — Y TG B T 5 4 AR kR
I, 1 FH AT 28 Al Pt B, JF LA 3 000 x g,4 C &L
20 min/3 5 I3 , fR A7 T - 80 CUKAIfFIN . 46
BEMLIEIC S F2 fa, fife i) CH: A o, e AR A7
AR R, I F - 80 C IR,
1.4 HmaoHm

Tl R HAT: ft i B % 18053 A D 2 < 7K 4 s R
105 “CHEAR T 10 8 1k o BLER 1 ok T L IR E A/
(N x6.25,Kjeltec™ 8400, Sweden ) ; K j5 5 I 12
K & G138 125 ( Soxtec Avanti 2050, Sweden ) ; Kl
2R 41 22 R R B R % J5 K 6 % (Fibertec 2010,
Sweden) ; JK 43 I 7 SR F 55 o 7 Ky e 125 (550 C)
I35 v 4 2 0 (GLU ) SR ) 4 41 s A6 s 1
=18 (TG) LG ELE B ( TCHO) 431 5% I FE 6 1%
SN 5 FFE T 000 7 >R P AU 3 70 L € 3, R AR 4 A

JiEZ U] S (9 0 B W) SR BIF 5 B 45
&) o FERG I E R AT - F R EeE .

PRIBUIFIERE A (1 ) #2 B (R B (W/V,1/10)
I TR 0.2 mol/L ) B 2 #5 2% vh # (4 C, pH
7.4) AL S HAAEVGR I IELL 3 000 x
g4 CTE.L 20 min, B E IR T 100 2 B AR s it
(LPS) JIg W55 MU (FAS) F13E B3 B (AMS ) 35
CRITTRINFLER AP BOARA IR /0 &)« F34h
PRIUIFERE 5 (0.5 g) J5 I 10 A% A AR ok i 1) 2% nh
# (30 mmol/L HEPES,0. 25 mmol/L sucrose,0. 5
mmol/L EDTA, 5 mmol/L K,HPO,, 1 mmol/L
DTT,pH 7.4) , vKin 413, 2L 10 000 x g,4 CE.O
20 min, b ¥ T T I0 2 Y BR R 9 (PK) A
PEPCK 1 £, 2 It Treberg %™ Jy ikl g, 1%
IR A R A B G250 3AIAE ,
ALV B AR ERE . B MR OR N AE 37 C
FMN B v B R FOKAR 1 umol IRH N 1
A S AL U

PRIBUFFIEAE i 100 mg FIFH2 HUS RNA KE A,
X H] Trizol RNA isolation reagent ( Invitrogen,
Gaithersburg ,USA )i 7], & RNA #£ 5 ] RNase-Free
DNase ( TaKaRa,Dalian, China ) 2% DNA 754,
BRI 5E AL € RNA ¥, RNA (A260: A280) LU (H
15 1.8 ~2.0 YR E— 25 1 1. 2% B8 BEE i Ik A
I RNA 19 5¢ B¢ ' F1 DNase 4b B3, 4K
cDNA & B ¥ Rk Al 1 pg B9 & RNA, X H
PrimeScript’™ RT reagent Kit With gDNA Eraser
(Perfect Real Time) ( TaKaRa, Dalian, China ) iz 57
LSRR cDNA K B 217K € i 2 200 pl, JR
2 pL cDNA fER R, % 20 L 24K &, % H]
SYBR® Premix Ex Taq™ 1II ( Tli RNaseH Plus)
(TaKaRa, Dalian, China ) i& 57] & 7£ ABI Real-time
PCR analyzer 7500 instrument ( Applied Biosystems,
USA) #4778 it 4387 el SR 5 AN A R 46
BHHER) cDNA R BEF T B, B AR 3 N4
BIBCRRH B =107 — 1 A7 9Ok B
1519t T GenBank H TS AR T fili PKECK Al
PNZ I (B-actin) cDNA 41, A Primer 5.0 #0415
WEIWI(F2) . HIMEEE HIX R AR R 274
PATE L mAMER TR 3K,
1.5 HiEshE

B A B0 LA 2918+ 5 1% (mean = SE) 36
7o KT SPSS 13. 0 B X 52 45 ZCH Al o I R O
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221 M (One-Way ANOVA) , flr 5 I & 73 B3 7w
14 30 R G e A B IE 5% 07 RS P R AT 5 25 03

Br, 226 5 W E mF, M PE AT Tukey 2 H HOAL, 3%
KR P<0.05,

x2 BERGBEERREMAKELEE PCRIVENESIIWEFT]
Tab.2 Primers and internal probe sequences used for phosphoenolpyruvate

carboxykinase gene expression analysis by the real-time PCR

SEH HERe kb2l P3G BUK /b
genes GenBank accession number sequence primer(5'-3") product size

T 122 s T TN TR 88 642 1 Ty FJ429325. 1 F:TCC CGC TTG TCT ACG AAT 134

PEPCK R:AGG ACC TTG CCT TTA TGC

REE 955 EU871643.1 F:ATC CTG ACA GAG CGT GGG T 186

B-actin R:TCT CGT TGC CGA TGG TGA

— A M (P <0.05) (F23), CHO:LY 1.19 Fl
=H

1. 86 B}, M5 40 4< 77 filfi [y SGR \PER #il FE & & & F
4.29.0.73 F10.42 /(P <0.05) , Giil4r#ri (&
1),SGR(y) # CHO: L(x) iy ¥k i £k [l 9 75 A%y -
y=-0.089 2x* +0.385 7x +1.625 5(R* =0.960 4) ,

2.1 A[EHE/RE B b 5] 45 #31 x S 40 7R 75 & A K A
8 #7820
Tkl CHO: L X 58U 4 J5 fiff SGR \PER FI FE

®3 ARPREESERILGIELRTE4 & SGR.PER PE F177F 21 11
Tab.3 Specific growth rate,protein efficiency ratio,feed efficiency and survival rate of

juvenile obscure puffer fed different dietary carbohydrate-to-lipid ratio diets

B/ BR Wi Le 41 WG AT/ g KRR/ g REEKE/(%/d) EEipiES TR % 15 3/ %
CHO: L w FW SGR PER FE survival rate
4.29 11.3+0.2 30.3 +1.3% 1.65 £0.07° 1.04 £0.05° 0.42 £0.03" 88.0 4.0
2.79 11.3 0.1 36.8+1.1° 1.97 +0.05% 1.40 +0.08" 0.58 +0.05" 90.7 £2.3
1.86 11.2£0.2 38.2+1.5¢ 2.04 20.05¢ 1.57 £0.05¢ 0.66 +0.04° 93.3+2.3
1.19 11.2 0.1 37.7+1.3¢ 2.01 +0.06° 1.50 £0.08 0.63 £0.03° 93.3 2.3
0.73 11.2 0.1 33.9+0.8° 1.85+0.07" 1.32 +0.06° 0.55 +0.04° 93.3£2.3
0.42 11.2+0.2 31.8+0.6" 1.75 £0.06™ 1.17 £0.07° 0.49 £0.03" 88.0 4.0

{5« [ — S B A b A ) AR 7 B R R A ¥ 225 (P <0.05) , R 1]

Notes: means in the same column with different superscripts indicate significant difference( P <0.05) ,the same as following

PR |06 SOR 2 CHO: L 3y 2. 16 Hf,SGR fi Kk ; PER (y) FICHO: L
. 2%/ PER
V2R % FE () B9 U 22 Il A )7 Ay = = 0..094 74 +
2.5 SGR:y=-0.089 2 +03857x+ 16255 0.380 8x +1.115 3(R* =0.826 3), 4 CHO: L
R*=0.960 4
200 (./-/4“?\ 2.01 i ,PER K ; FE () fil CHO: L (x) i) — 3K
Lsh s Mk m ) 7 fE Ky = —0.047 9x° +0.200 5x +
m 0.432 0(R* =0.922 8) ,24 CHO: L 2} 2. 09 K}, FE
1.0r  PER:y=-0.094 7 x>+ 0.380 8x + 1.115 3 . . . e
RZ 08263 B Ko CHO: L X5 S0 7R J7 i 7% % TG Wk 35 5% i
OS] P 0047 50200 S0 TT0 % (P>0.05) .,
R>=0.922 8
% 1 > 3 4 5 2.2 A[EHE/RE AL B R XS B S0 R 77 i 3R A
R Pl R E

WistR T HERFBTRE I & E R &I

ANTE ] CHO: L ) ek X6 1 80 7R J il 1t %
I 25y = R JEORD R B 0 A R
(P <0.05) ,{H X% I %% 500 & w2 a2 oA B3
(£ 4) . IBEA IS & B CHO: L FAIK if F#
i ,CHO: L 3} 1. 86 ~4.29 [} iy 45 i 45 2 25 F
CHO:L 5 0.42 ~1.19 W ({5 (P <0.05) ; I

dietary carbohyd rate/lipid ratio

E1 B4 %759 SGR,PER 7 FE 5
AR REREENEIRX R
Fig.1 Relationship between specific growth rate,
protein efficiency ratio,feed efficiency and

dietary carbohydrate/lipid ratio of obscure puffer
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JE e CHO: L  4.29 Bl I @&, I B 2 & F
CHO: L}y 0.42 ~1.86 B} (I fE (P <0.05), I3
o =R A e U A R B CHO: LB AIG I 3%
CHO: L J2.79 #14.29 W Huh =g & & 5%

FHABR B4 (P <0.05); CHO: L 34 0.42 Al
0.73mffF g Wi & % & F CHO: L /1. 86 ~
4. 290 (fH (P <0.05)

x4 ARPAEESEHIEANBEERASENE M= CEEE. FERMIERSEXNHIN

Tab.4 Plasma glucose, triglycercide, total cholesterol,liver glycogen and lipid of

juvenile obscure puffer fed different carbohydrate-to-lipid ratio diets

W/ N 0 LE 451 Mm%/ (mmol/L) I H M =KE/(mmol/L)  ifil 3¢ IHIE §F/ ( mmol/L) JH W I/ % JE N 5 / %

CHO: L plasma glucose plasma triglycercide plasma total cholesterol liver glycogen liver lipid
4.29 6.68 £0.50° 6.97 £1.45*" 7.21 +1.28 3.65+0.31¢ 30.31 £1.62°
2.79 6.75 £0.34°¢ 8.58 +0.78" 7.63 +1.48 3.24 £0.18% 32.18 +1.67™
1.86 6.78 +0.42°¢ 10.27 £1.31° 7.43 £1.53 2.96 £0.21° 34.44 £2.23°
1.19 5.45+0.45" 11.65 £1.52% 8.03+1.35 2.55+0.17° 36.22 +2.45%
0.73 4.43 +0.52° 12.67 £1.36° 8.59 +1.21 2.29 +0.24% 37.78 £2.53°
0.42 3.22 £0.37*" 13.53 +1.24° 8.37 +1.29 2.03 £0.26° 39.46 £2.78°¢

2.3 A[EHE/BE B b B 4R 434 3 BE SR 75 & B A RS
BrfntE R 5B S K PEPCK EERIEH M
AN ) CHO = L A 6k %o % 40 7R Jy fifi I ik
LPS .FAS .AMS . PK il PEPCK % 1L 4 5 % % 1
(P<0.05) (% 5)., LPS fil FAS if I jifi CHO: L
R, ¥ 2B E B & %, CHO: L 2}
1. 19/} LPS 3% ML 55, HE 25 F 0.42.2.79 Fl
4.29 WY{E (P <0.05) ;CHO: L 2 1.86 il 2.79

i} FAS 3% 1 .2 %5 F CHO: L 5 0.42 ~1. 19 [if
M (P <0.05), CHO:L 2} 1.86 ~4.29 iif PK
WEMERE S FHAME Rl (P <0.05), CHO: L
J70.42 F10.73 i}, AMS 75 P I 25 % T H: A 7] A
(P <0.05), 7 PEPCK i &% H: mRNA # %
Krm (B 2) B ES T HAMEE 4 (P <
0.05) .

RS AR R YE S B B b 63 B 507K 77 S 4 & BT BE o RS G B L BE BG A B .

E M B AR ER Y B AN WL ER UG B BN ER R I B R M M RS
Tab.5 Lipase,fatty acid synthetase,amylase,pyruvate kinase and phosphoenolpyruvate carboxykinase of

juvenile obscure puffer fed different carbohydrate-to-lipid ratio diets

W/ 15 1 e Jig i g/ g Wi & g/ TE A i/ TR T 2 T/ T TR s st AT D 2 82 Y g/
CHO: L (U/g prot) (U/g prot) (U/g prot) (U/g prot) (U/g prot)
LPS FAS AMS PK PEPCK
4.29 20.08 +2.47° 53.69 +2.98" 0.42 £0.09° 36.58 +1.83° 11.88 +1.45°
2.79 21.33 +1.56™ 57.42 +3.26° 0.44 £0.04° 37.72 £1.89°¢ 12.55 +1.39°
1.86 25.78 +1.82% 59.37 +3.54°¢ 0.45 £0.04° 36.88 1.48° 11.65 +1.47°
1.19 28.67 £2.34¢ 50.47 £3.17° 0.39 +0.05° 32.47 £2.31° 13.34 £1.31°
0.73 25.33 £1.91¢ 47.74 2,95 0.32 +0.03" 29.74 £1.73% 17.75 £1.57°
0.42 23.54 +2.05" 43.63 +3.88" 0.29 £0.02° 27.69 £1.65° 19.37 +1.25"°
3 ﬁ'i@ H,CHO: L 2y 2.01 ~2.16 W}, B 80 % J7 fili GE 31 15

CA RIEATTER Y DR 3 i e il 2R
F R RE ) o ORI 107 ) AT A /D B ek 2 1 o o0
it P T RERRTH 4, R 21 29 8 8 B A, O RE I
P AR X FEFOK R IR BRI T5 g AR SR
i) SGRPER #I FE #£ 17 —JC [0l 9 £5 & 73 7 4%

I AR AR R RE R R] 3. ACBIFSE bR 45
RS REJEUU T il 1Rk, CHO: L i g (4. 29) alad 1%
(0. 427F10.73 ) 24 I 25 [ AR 5 S0 2R Jy B A= < P BE A1
TRRER R X 2 AR OB A0 I 4 45 18 B AY LE
19 A RE FE 3 44 40,2801 FH i 105 1 25 1) iR ) 200,
X 5 X K W) # ( Leiocassis longirostris )" 3E i
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PEPCK mRNA x| Fik &

PEPCK mRNA relative expression level
S = =N W owoa

S W o W o W\ o W o
—

i

279 186 1.19 0.73 ‘ 0.42 .
R B R E
dietary carbohydrate/lipid ratio
B2 AR E ¥ RS b X B SUZR 75 o BT R R
¥ B T BR BR 2 ¥ B8 mRNA 83 RA B 0T
F R ) EAR S B R R A .3 22 5% (P <0.05)

Fig.2 Expression analysis of phosphoenolpyruvate
carboxykinase ( PEPCK) in liver relative to B-actin in
response to juvenile obscure puffer fed different
carbohydrate/lipid ratio diets
Significant differences within the diets are indicated by different

letters( P <0.05)

# ( Clarias gariepinus )" | % #& #§ ( Sparus
latus) "™ i S filh ( Sebastes schlegeli) "’ i fa
idella )™ F1 W % i
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Effect of dietary carbohydrate-to-lipid ratio on growth,
blood biochemical indices, hepatic metabolic enzymes and PEPCK gene
expression of juvenile obscure puffer ( Takifugu obscurus)

LIU Xianghe, YE Chaoxia, SHEN Biduan, WANG Chunyan, PENG Jian, WANG Anli"

(Key Laboratory of Ecology and Environment Science of Guangdong Higher Education Institutes ,Guangdong Provincial

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

Abstract.; This experiment was conducted to evaluate the effects of dietary carbohydrate-to-lipid ratio on
growth performance, feed utilization ,biochemical indices and phosphoenolpyruvate carboxykinase ( PEPCK)
gene expression in juvenile obscure puffer, Takifugu obscurus. Six isonitrogenous and isoenergetic diets were
formulated with dietary CHO: L ratios of 4.29,2.79,1.86,1.19,0.73 and 0. 42, respectively. Fish ( initial
weight 11.2 £0.5 g) were stocked in triplicate tanks(25 fish per tank ) and fed to satiation during a period of
60 days. The results indicated that best specific growth rate, protein efficiency ratio and feed efficiency were
found in fish fed diet with CHO: L of 1. 86,which were significantly higher than those of fish fed diets with
0.42,0.73 and 4.29( P <0.05). Plasma triglyceride and liver lipid content increased significantly as dietary
CHO: L ratio decreasing( P <0.05) ,while plasma glucose and hepatic glycogen content showed a contrary
tendency. Activities of lipase, fatty acid synthase, amylase and pyruvate kinase in liver were significantly
affected by dietary CHO: L ratio( P <0.05). Fish fed diets with CHO: L of 0.42 and 0.73 had significantly
higher PEPCK activity and mRNA relative expression than those fed with the other diets (P < 0. 05).
However, survival and plasma total cholesterol content were unaffected by dietary CHO: L ratio. The optimal
range of CHO: L within 2. 01 —2. 16 is suitable for juvenile obscure puffer based on second-order polynomial
regression analysis of SGR,PER and FE against dietary CHO: L ratio, respectively.
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