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W E,  MEY, HFAENY, g, #wE,
2w, kR, AT, REXY
(1. RN F AT W K = RIE R A S IR EE S SLE =, | &) M 510380;

2 M RIS K K= 5P, W # 2 453007;
3R E KA IR E LR AR L, W B2 453007)

PE: HHEAERLGEFE D e s e b KW i & 3 an Fo IF B R 5 K
BB, AREZRRITTSHFRERIAS, 230 39, 7.0, 165 E RS #AR, UE
EEAEASE AR, HATT AHSEAN AR LR, FRL T, MAR PEELA
B, 8% FEsEAEKESGR). HEXWCR)ME A it & % (PER)E I & & 5 &, #
gt H3.9%07.08f, WGR. SGRAPER%K & . 14 £ H(FCR)W E % 5 il K, A
FEtL g 3.9F7040 8 ERTHMA, MEFAMERILKE L, T2 2G4
EEH TR, ERERAI6SHER REAT, ERGISAFELEEZR, DX HH=
R RE AN ERK, DX BRI EE R L RE4AE ERKT3.94.
KT mES R IR, YREEIL VISR EER THMA. MAERKLOASE, F
BEE Ay AR AR ECONEERIAMRNARXA ERH AT, THRFEEAR
B Bk #2 3 B8 (PEPCK) By 75 & R mRNA KR A KT B4 TH. RE—KEHEEREE, &
SAERWARNLET, 5 F a4 @ &E 5K ATE LA K 49.69%F
9.53%, H %t 5 HhAE gt A 8.4,

X¥E: EE P A MR, A K, mEFHEAs; PK; PEPCK

FE DS S963.7

Je % % 4F ff (Oreochromis niloticus)5 & i1
H (Perciformes). Fi A%} (Cichlidae). #4 5 il il
£l (Pseudocrenilabrinae) . % JE )& (Oreochromis),
MRS K MRS o JE B B AR M0 TR
KFRFMN ) EEFFE A —, BAEMET)
g AERE BT ARtk PO AL
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O 7E [ PriR /K 1052 5y i BR & 55 3467, AR Tk
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malma) . ¥SEES. trutta)? | FES 6 [UT 85 (Oncorhynchus
mykiss) . 9 RIFRIG (0. masou) . 4N TR IS
f1(0. gorbuscha)%5). & E X 4k fa FR 5 & i
B, R AR, PR DCE AR 14.75% 4 10 1
FEibE, RUEH R AR

T RHEC T A B T L DR A R 2 A 2
P % fa g B R A . D/ e kA YOG B T
o WERAIAR 2R A E IR  BE S BRI e
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TRk rh AR T Ry 0 2 R T s R R G AR i B
HA, Rl IE AT AR G R B R, R
By -4 S P I I TR A -4 S R (Y
T R eh S 3 R SIS AR AT DB A R I RG 45
PE, AR F R R, (R S Sl
e AR SR v OMEAE IR, I 3 RO I 0 3o B 35
B, R A s HLRE ™, Rl b S ik 2 1Y
JIgE U7 T B B i P A AR R A I, R A SIS I
W RIS IR R B R ST IR TR, A
PHRYIE M, PR A A A R AR T ) )
FHARE Ry B8 At 22 ) 2 s AR AL, M
M B H R G E 20, AR, Kok
Tl RLR BT XoF 1 SR R & I IR E SR ok,
&AL . R A Ty kg . Bt A
b IS B R B IO b X 2 Y E R A K B

HEr, 5CT R R 7 5K S g 107 b 4l
(CHO: LIP)WWFREH —Leil, HARSH
ST 45 RAAEAE 22 5 . Winfree 5 PR IE 1) i 4
Tt R2.5 g, BRI 2 9E fi.(Oreochromis aureus)
X B 5 B 75 R A 5.2%, MR N2 T7.5 gt
JE W7 75 oK T R 2 6%~8%. T i G I AR AF 58
SRR, VIR R T B/ NET[(2.63+0.16) g],
& AR (GIFT O. niloticus)TE BG5S &4
7.67%M AT A KRB, ALSEIX e B %
411 %1 £11.(10.29+0.33) gilt A7 T Fe il M Ag LA 5%
K UBERR 1L 02.06~4.950 AE K PERE R AF . [HI%5%
BT SIS 2 A L PR 4.95, L Z SR AN
REHERA S i e 2 % A £ 1) S W AR L o

FH & P AR (GIFT O. niloticus) 2 M E bRk 4
AW IR A By, AT 4 AR N T b (R K
gl 5 e RZE IR B E SR e B Ak
1 AN X (LA @S B . ZRE A
HE IR NIz e B B AR R AR
HGRFREILR MR, BATCERERR])
T REXTRY P AEMgNi & & . Wi
WA — el , HE XM RNIRER D,
A BIF 5 0030 S L B R H A [ 0 i L A% 3
AR m i A MR bR AR R A A0
Bl S 2B O B I 0 M M LB R SRR Ry 2, ) AP
W W 2R £ gl fE e b s R R AR L],
B TE T W 2 AR A IR R AN TR A
(R BIFf 5 A 7 H AE EA AR

1 MEE
1.1 SEi&

SCH ok TR % R W — K AE
Hh [ K 7 R A Y e BR VT K 7 F 5 T b i 2 b
P, Ll S%EER KIS, A 3 B A R
W24 A )G % o YIMBZE G, 8 fa B G
WA 4500, WA AT & 4(6.77+0.14) g Kl
LT EL B ASA SR TT T, R TR IT30/E
SRIGHG 1SAFRAE BT RENL Y A S, B34
B2, A VR (R A EE KOS B SE B AR kL, AR
77 8JH o

1.2 SEIGEN

ARSI R B i, DA REAS [6) B R
FEfE g m N R, Bl SH 5 RS E A RN
26.74%, HEHE K 18.64 kI/g)imkl, XF I B BENE
N5, 2.3, 3.9, 7.0f116.5, S MB% Ak
AR K P2 ATl AR HE (SC/T 1025-2004) 3% 3 B
T, VAR B 11 f0 8 (R DI 3k JR o M A kA BR
ONTED) L AR CHOR A2 i 2 e A FRA R R
BB . DG R I A R R A R L 1
B A8 8 o o 8 5T I B AR Ak, LIORIDRS Sk R R
By AR YR E R, DA AR E R
WY, 4 40k AT F] BE & AR 4 — 2L,
DIR W I LT A R AN R 5 9 . R EURH 2 60 H
i, 2T A G N T ORI A2 SR 2 mm ) B0k 1]
B, AT G %, RAFET4 Cukfis . 1H
R B SCE TR AT LR 1,

1.3 AFEE

S5 SR PG 0 /K 15 35 5% 58 R 48 (SR BE PR G
100 cmx80 cmx60 cm), AE3F 1IRIK, HilmAK
O RK B 40%,. BERFEE3U, B 435k
9:00. 13:00F117:00, FEAaHK H10%, M2 ik
BRFEME, MPRHEME 20 min)5 , FHERRE ., S
KRG AR, HYEENE R Fre i
JKIR(27+2) °C, pH 6.8~8.0, ¥ fit%>5 mg/L,

14 HRXE&E

FIHAE WG, L mAE 24 h, X4 R Mk
FPFRE, JFME R . FMS-222R i fa i, &
—FIH TR R, R T,
— MRS A R ERCR M, SR 53000 r/min 0
10 min, WHL {5 ROFRAERFIN . 59 MBS FRFH
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F1 AREASEKRFERRS
Tab.1 Ingredients and proximate composition of the experimental diets %

iH PEME L dietary (CHO: LIP) ratios

items 1.5 23 3.9 7.0 165
J5#} ingredients
¥ fish meal 29 29 29 29 29
fisHE H casein 11 11 11 11 11
W dextrin 9 18 27 36 45
i soybean oil 9.85 7.9 5.9 3.95 1.95
13 fish oil 9.85 7.9 59 3.95 1.95
T £T4E R microcrystalline cellulose 26.5 21.4 16.4 11.3 6.3
SUALIHE choline chiorlde 0.3 0.3 0.3 0.3 0.3
BEIR — 285 Ca(H,PO,), L5 L5 L5 L5 L5
PR TR K} mineral premix 1 1 1 1 1
YA ZTIRAL vitamin premix 1 1 1 1 1
R B A4 28N sodium methoxycellulose 1 1 1 1 1
E %44} nutrition component
K AT crude protein 26.74 26.74 26.74 26.74 26.74
HAEWT crude lipid 18.47 15.48 11.56 7.74 3.82
FEF4E crude fiber 26.65 21.55 16.55 11.45 6.45
K4y ash 0.10 0.08 0.06 0.04 0.02
T2 4 nitrogen-free extract 28.04 36.15 45.09 54.03 62.97

VELTURESAE kghRHEHE: VD5 160 000 TU, Vg 15 g, VBj, 4mg, VC 2.5 g, VB,1500 mg, VB, 1250 mg, VA 800 000 IU, VKj; 325
mg, VB 1100 mg, B 105¢g, 46330g, B45¢g, ¥ 15¢, WEESSg, MWE 70 mg, MK 125 mg, WEE 4, ZEE 4.5g, JHIK 150 g, il
50 mg, W9mg, #1035, #3g fi1.5g Hillmg 2. FIRLERIRIEEAT. JRUTABOKLEPIINGER(23.6, 39.5M117.2 kI/g)Ril5;
3. TR HPI(%)=100(%)—HLER 5T (%) KR T (%0)HLET 4E(%) 2K 53 (%) 4 MR E=TR 50R M ARG i

Notes: 1. The compound premix provides vitamin and mineral (per kg of diet) : VD; 160 000 IU; Vi 15 g; VB, 4 mg; VC 2.5 g; VB, 1500 mg; VB,
1250 mg; VA 800 000 IU; VK3 325 mg; VB¢ 1100 mg; P 105 g; Ca 330 g; Mg 45 g; Fe 15 g; inositol 5.5 g; folic acid 70 mg; biotin 125 mg; nicotinic
acid 4 g; pantothenate 4.5 g; choline 150 g; I 50 mg; Se 9 mg; Cu 0.35 g; Zn 3 g; Mn 1.5 g; Co 11 mg; 2. Calculated values based on 23.6, 39.5 and 17.2
klJ/g for protein, lipid and carbohydrate, respectively: 3. nitrogen-free extract: calculated as (%)=100(%)—crude protein(%)—crude lipid (%)—crude fiber
(%)—ash (%); 4. CHO: LIP=nitrogen free extract /crude lipid"”

porh 3R, fE RO R 2 2 B0 A
W, WERBERG R 280 cCHAGRIKA F, fF
it G S e PR R R 41T o
1.5 A KIEWRITE

A PERE TR AN E

1 H R (weight gain rate, WGR, %)=(W,—

M AR L (protein efficiency ratio, PER)=
(W~ Wy)/(FxCP)
b, W BARR IR IR BT (g)s WOk IR 2R
Rt (g); FATRER(Q); CPAMEFHEH
T (%) o FERE(d),

16 Z&EMITHIME

Wy)x 100/,

7 78 A2 K (specific growth rate, SGR, %/d)=
[InW~InW,]x100/t

i Bl & #( (feed conversion ratio, FCR)=
FIOW~W,)
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E; HLAS IR FIGB5009.6-85 1, i 31 FOSSZ [T
JE I SE ARSI, K 2K I 2% GB/T5009.4, i
FH 5 3147 550 oCniR K be sk b AT .

1.7 HXM&IEFENE

iz J AU-6404 H sl A= AL 43 B (SO 2.0 5 19
R (1T T L D= vl O (7 =R A i
B (GLU), EJHFEEE(CHOL)., Hih =R (TG).
Ve 8 NG B 14 (HDL) VIR %% 8 i %5 1 (LDL).,
1.8 ERIEMNE X

FRIBGHT B L RE 5 (1 @) $8 AR R b (w1,
1/10)iIn A T4 A= BEER 7K (4 °C, 0.65% NaCl), H
R BV KR T 519K, I LA2500%g, 4 °C
B020 min,  HCE I ROH 00 0 A PN R 38 it
(pyruvate kinase, PK)[# 36 P o [7] isf B 45 & RE o
R Wy, 1100 A BA $EBUR, B0
Tk A b, I R VO 0 U W A e X
A A T PR SR (PEPCOTE 1 o 1 T B A o 5
K% DR 5 G-2501k 5, DLAF IS 2 A oAb
WERE o TG PR O 5 500 & X W 1 e el R
Y TR T . MG PEFIR WAE3T °CR AP, 2
i 2B FUTRAE K T umol M 14N J1 847 U

1.9 EREFTEEMNGE

R U HEFE &, >R H Trizol RNA isolation
reagent (TaKaRa, Dalian, China)i{ | $2 B &L RNA .
B R B 3 O O BE A TR RINA Y R B2 4l
1%35 i B ¢ L Uk K U RNA Y 58 36 M o B SR i
WAL pgh BARNA, K HPrimeScript™ RT
reagent Kit (Perfect Real Time) (TaKaRa, Dalian,
China)if il &, #1705 5% SOV A BUcDNA, B2 uL
cDNAfE R BAR , %20 pLiA %R, RHSYBR®
Premix Ex Taq™ (Tli RNaseH Plus)(TaKaRa, Dalian,
China)i ] & 7£ LightCycler®96 systemif 17 % 43
Bro 26 5 151 Wi 1T 5 T GenBank 1 e £ %
ki PK. PEPCKFIN Z A (18S) cDNAJF I,
M Primer 5.0 #F 514 (3R2). PCREEFF R H]
Wik 95°C30s; 95°C5s. 60°C34s, dt
A0 EFR o R NLEE RS SEATIE i e o A, DA
WE= P RE St . B3 AT, RS R E
HEATEUE ST o H A PR X SRR R R ] 2780
B
1.10 HEGIUT S50

KO ab PR SPSS 20,07 Y B [H 177 25 4%

®2 BEFTEEERREDFTAMAKRIEEPCRIY
Tab.2 Primers used for quantitative realtime PCR in

GIFT O. niloticus analysis

LN R B /b, ) Fx5
T BU B op FEH(5~3) o
gene product accession
sequence
name length numbers

FW ggtgccaagctectaagat

RV ccagtccagaatgeggatatt
FW gcactcctcagetggttaat

RV gacagcactagagcaggattt
FW gacagattgatagctctttatcgattct

RV ggagtctcgttcgttatcggaatta

PEPCK 105 XM_003448375

PK 102 XM_013273518

18s TRNA 103 JF698683

Hr(One-Way ANOVA) #17LSDEZ HE L., &
EKF R P<0.05, Fr A Es T3 (8 55 fE R
(mean+SE)3R /R . DL H KM AR LL(CHO: LIP) A A
AekrR, R AR R E A K R (SGR) Gl Ak
PR iEAT BHE 5387

2 R

21 AEFEREEEARSEETEENEEK
14 BE F0 1R A F1 A 89 52 0

T B BE IR LboXE 5 B P JEfAWGR . SGR,
FCRFIPER¥ A i & 52 (P<0.05)(383). WHIR L
J3OWF, WEERGT70H LW ENELER, HEE
FEET 1.5, 2.3H16.541(P<0.05); FiE 4 KRTE
3.9F17.02 1 2 & T Ho A 46 (P<0.05); FCRYE
3.9117.04H & Ik F2.3 F116.54H(P<0.05); PER¥E
3.9F17.040 & & & T 2.3M116.541(P<0.05), 4iit4)
Mra W (E 1), SGR)FIHENE He (x) A 7k il 28 [0
H5 B Hy=—0.011 64x°+0.1957x+3.4654, R’=
0.900 44, X Hitfrkfg, MiE gV Eayfh
) X8 ECRE G L R 8.4, M IS AT 3R AG e KA K
(E 1),

22 AEFEREEARNNSETIEEYNEERK
yaN:0pA !

T B A N L X 5 2 £ 4 (AR A 5
FERN TN S . AR LT e,
W AR RIS I S B N R, OBEAR LR
1.5 4= fro B D5 7 5 38 31 % 51 (1.35%+0.09%),
T 7040 F16.54H (P<0.05)(#4), 4flK
gy ORLER T ROK 43 o AR A Ak PR A R] G 3
£ 5(P>0.05),

23 AREFEELANNSTEZTFaSEME
e L&t A

A [R)WE i Lo 55 5 2 AR gt b - H

http://www.scxuebao.cn
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Tab.3 Growth performance and feed utilization of GIFT O. niloticus fed diets with different CHO: LIP ratios
J5ki BEfE LL dietary (CHO: LIP) ratios
parameters L5 23 39 7.0 16.5

WIIRR /g IW 6.82+0.18 6.76:0.19 6.51£0.16 6.60+0.189 6.59+0.18
KRR R/ FW 59.62+2.96% 56.47+3.18® 67.15+3.79% 70.24+3.31° 50.01+2.48"°
4 2 /% WGR 723.69+50.42° 817.31£70.34 1034.42+86.46° 1012.88+84.95™ 654.22+45.65"
i 4K 3R /(%/d) SGR 3.69+0.11° 3.81£0.14° 42140.14° 4.18+0.13° 3.53+0.10°
THRL R %0/% FCR 1.38+0.09" 1.51£0.11° 1.25+0.12% 1.1440.07¢ 1.67+0.10°
HH FR# /% PER 2.93+0.17" 2.80+0.18" 3.42+0.21% 3.56+0.19° 2.42+0.14"

T AT H A _ AR LA BEOR A B35 225 (P<0.05), A

Notes: In the same row, different superscripts indicate significant difference (P<0.05), the same below

—~  4.60
T 440t
< 420t
e 400
KO 380 +
27360 t
B340 y=-0.01164x>+0.195 7x+3.4654
# 320t R=0.900 44
3.00 . : : g
0.0 5.0 10.0 15.0 20.0
BiNE L dietary (CHO:LIP) ratios
E1 E=EFEayamHEEkKEs

AR HERE L B9 EIVAX F
Fig.1 Relationship between specific growth rate and
dietary CHO: LIP ratios of GIFT O. niloticus

R R AR A A R, E X
JEE A MALE ERE A S WY AR FE
(P>0.05)(R5). BlWEAR LRy, MBE(E 28 1
Thiaste, (BAUBERS K 16,50 00 K - 3% & T
HAZH (P<0.05), 5 IBEES AR, i3 H il =
B T I LU A i 2(16.5) 5 3 R T A R B A
1.5, 2.3F13 .94 (1 {H(P<0.05),  Ifil 3% JIE 131 P 1Y)

R4 TEEBLANNEEZEGERRS
(SR EELH)AY ST
Tab. 4 Effect of different CHO: LIP ratios on the body
composition (wet weight) of GIFT O. niloticus o,

A L

. K5y FEA R FELIE Y ix
dietary (CHO: moisture  crude protein crude lipid ash
LIP) ratios Y P ude ipt
1.5 78.76+0.29  18.16+0.21  1.35+0.09° 1.28+0.10
2.3 78.92+0.38  18.34+0.38  1.10+0.06 ® 1.15+0.08
3.9 79.03£0. 56 18.44+0.16  1.03+0.08 ® 1.02+0.12
7.0 79.13+0.35 18.32+0.26  0.89+0.03 * 1.19+0.09
16.5 79.07+0.23  18.52+0.18 0.86+0.04* 1.09+0.11

AR 16,520 1 2K T 3.90F Y {H (P<0.05).
2.4 AEHEELIARNXEE S IF & AT I vEE
i X BEEPKGE 14 X mRNAZRIA BRI 22 M

w2 AR a4 £ E T R R R (PO Y T
P Bl 25 TRDREE R LU 1 15 n & T e, fE 1S
R T HA 4 (P<0.05), T £E7.0 F116.52H PKi%

®5 TREERLENEETIEELEREEMMDEE LIRS
Tab.5 Plasma biochemical parameters of GIFT O. niloticus juvenile fed with diets different in CHO: LIP ratios

PEflg Lt dietary (CHO: LIP) ratios

Ei=ga
parameters 1.5 23 3.9 7.0 16.5
I k#/(mmol/L) serum glucose 2.74+0.55" 2.68+0.24° 3.03+0.33" 3.27+0.50° 5.1840.97°
75 5 ¥ IR 8 11/(mmol/L) high density lipoprotein 4.39+0.58 4.79+0.66 4.69+0.63 3.40+0.35 3.36+0.31
i % Ji6 2 1/(mmol/L) low density lipoprotein 1.87+0.23 1.55+0.21 1.76+0.18 1.83+0.23 1.56+0.12
H i =88/(mmol/L) triglyceride 16.10+£2.14° 14.5042.39° 17.15+2.34° 13.25+2.29" 7.59+2.06"
J4JH [E B2/(mmol/L) total cholesterol 10.75+1.07" 9.93+1.10" 11.73+1.67* 9.90+1.08" 8.26+0.26"

http://www.scxuebao.cn
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P i 2% T H Al AL BR A (P<0.05)(K12), 5 PKIEPE
5L, PK mRNARY A K-Vt bl 5 b5 As Lo
0 38 g It e (BI3) o HBERE LR 7.0F1 16,50,
PK mRNARY) Ik 5 B 2% = T HAL 4 (P<0.05), 4
BENR LA 91,5, 2.3F13.90F, PK mRNARY) ik
WA B R 25 5 (P>0.05).

7.0

6.0 ¢ &
be

PK 35 E/(U/g)
PK activity
oo
o O
{on

S = bWy
o o o o

1.5 23 39 7.0 165
P HE dietary (CHO:LIP)ratios

2 FEERLENEEFZELES
7 B BR 3 BE 5E  B S2
AN AR R RE B 2% 73 (P<0.05), FH
Fig. 2 Pyruvate Kkinase activity in liver of GIFT O.
niloticus fed diets with different CHO: LIP ratios

Significant differences within the diets are indicated by different letters
(P<0.05), the same below

1.2
1.0 | =
0.8 | b
0.6
04 1 T
02 | ﬂ
0.0
1.5 23 39 70 165
HifE LL dietary (CHO:LIP)ratios
3 T REVEREL X &S T 4E & BT B R B RS A A
mRNAE XS R i& £ 85210
Fig.3 Expression analysis of pyruvate kinase (PK)

mRNA in liver of GIFT O. niloticus fed diets with
different CHO: LIP ratios

PK mRNA Mix £is &

PK mRNA relative expression level

25 AREERLLANGSEZIEAFIEES
4 X EEPEPCKIEM XA mRNAR F RIZH
Vg

T E A AR 4y A 1R e I O R R R
VT (PEPCK) HY 175 4 it 5 ()RR I LU A 385 o i

(K 4). YRS LR 150, PEPCK MY IE 14 5% &
(P<0.05), MMEfS L 2.3, 3.9F17.00F, PEPCKJH
PERRE, BT LSRG (P<0.05), TEMEIR
ik F116.50F, PEPCKIF 1 % % (P<0.05).

5.0 a
T
B 40 by
S 2 b
S =
530
g
~ O 2.0 c
O A
5B
=80 H
0.0

1.5 23 39 70 165
BENEHE dietary (CHO:LIP)ratios
B4 TREIPERELENEETIFEFIE®REERRIRE
B 75 A BB I 4 A S0
Fig.4 Phosphoenolpyruvate carboxykinase activity in
liver of GIFT O. niloticus fed diets with
different CHO: LIP ratios

PEPCK mRNAW 2k 45 5 5 1% M 45 - AH L,
BN Eoh 1LSHE s, 3= 3.9, 7.0F116.541
(P<0.05), 7EMifS tLis®]16.58), PEPCK mRNA
FIk i W AR T HAL A R (P<0.05) (1#15)

1.2
Lor L,
0.8 be

0.6 1 ¢
04t
02

0.0

PEPCK mRNA #i%f K155
PEPCK mRNA relative expression level

15 23 39 70 165
WG EL dietary (CHO:LIP)ratios

E5 FTE#HEELENEETIFaFREREREERRE
B R A EEmRNAE X RIX EHF 0
Fig. 5 Expression analysis of phosphoenolpyruvate
carboxykinase (PEPCK) mRNA in liver of GIFT O.
niloticus fed diets with different CHO: LIP ratios

3 iR

RABWFFEUEI, GRRErb 38 T 0 8 9 B i i
05 T R RS S e A, BRI Y
BEBER . A58 SGREH A WE AR L 114 I 4
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THE G REAR, 3.9R7.040 3% = T HAb 4l 1)
B, FCRFIPERZH(UL7E3.9F7.04 R IELf, RN
AR B R AR S E AR R, xR
T 55 A S5 BEARDRL b, WE R IR 107 4 R — & L]
RE 78 0 A 45 4828 1) FH i 07 FUARE 2 19 B[] 285007
FEADEGE T, BERE L 1.5F2.341 7 & 2 9E 1 SGR
AR, AHER, BRZ BN s, bl
AE 2 ) fa] LKL 2T 4 75 &8 A9 2 o 3X P 2H AR
(DO TER e R = T EA R (SN 3 i)
R T 4 B 73 38 A O 3558 W R TS T A 1)
B, ARIHAAE AN WIE AL AR W, 00
1 ARG 1B AR W 7 A 2T AR R W, ALRE A ]
DEAAERY, I, YRR EREFRIEN
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Effects of dietary carbohydrate-to-lipid ratios on growth, blood biochemical
indices, key enzymes activity and gene expression of hepatic glucose
metabolism of juvenile GIFT Oreochromis niloticus

YANG Liping'*’, ZHENG Wenjia>’, QIN Chaobin™’, GAO Fengying', XIE Dizhi*>, YAN Xiao™’,
ZHU Huaping', LU Maixin'’, NIE Guoxing™"
(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application and Cultivation,
Ministry of Agriculture, Guangzhou 510380, China;
2. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
3. Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation,

Henan Normal University, Xinxiang 453007, China)

Abstract: The purpose of this study was to evaluate the effects of dietary carbohydrate-to-lipid (CHO: LIP) ratios
on growth performance, plasma biochemical indexes, pyruvate kinase (PK) and phosphoenolpyruvate
carboxykinase (PEPCK) activity and mRNA expression in liver of juvenile GIFT Oreochromis niloticus. Five
isonitrogenous and isoenergetic diets were formulated to contain various CHO: LIP ratios ranging from 1.5 to 16.5.
Each diet was tested in three replicates of fish [initial weight: (6.7740.14) g] for 8 weeks in the recirculating
aquacultural system. The results indicated that specific growth rate (SGR), weight gain rate (WGR), protein
efficiency ratio (PER) increased significantly as dietary CHO: LIP varied from 3.9 to 7.0, while feed conversion
ratio (FCR) showed the opposite variation trend. Crude lipid content of whole body decreaced as dietary CHO: LIP
ratios increased, and was at the lowest level in 16.5 group, which was significantly decreased only compared with
1.5 group. Plasma concentrations of triglycerides and total cholesterol also significantly decreased in 16.5 group.
However, serum glucose increased significantly as CHO: LIP ratios increased. High dietary carbohydrate
significantly enhanced the activities and mRNA expression of liver PK, while the effects of high carbohydrate on
the activity and mRNA level of liver PEPCK were in a contrary tendency. Based on the second-order polynomial
regression analysis of SGR, the optimal dietary carbohydrate and lipid contents for fingerling GIFT O. niloticus
were 49.69% and 9.53%, respectively, with a corresponding dietary CHO:LIP ratio of 8.4.
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