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EIHE mHe WP £ O & W RFHE RO &
2 B RIFGE o, DI L2 B s 5 A BRI 1148 T 3505 e 22 625014)

T E: AT HRE SN G AR R R R T E 4 12 FRRA 8. 1% F
Jor 69 A AF 3 & o A AL SE AR T MR E AL IR AR A LB B A B ALEE 1 (ACC1) mRNA % % 69
Hro K120 B-FHIKREAN(15.0%2.4) gy REGHEAAG S lgAfe Kb, 5 5 H R4
8. 1% fig fr 04 & Mg 44 Fo 4. 6% Mg i 04 AR A4, JF KB 09 5 4812 B4R 3 & o iF o H- b
Z 8 (TG) &2 E B (CHO) &% & 4 R 45 2B (ALT) | 5 3 4 2 85 ( AST) & M A BT M i
A =8 (MDA) 42 Fo 42 8 B /LB (SOD) (i B AL A8 (CAT) F ke, £RXEH 12 B, FI4F
TREL I g LRI MR 48 2 25, OF R F 2 B3 R R 4 B4k X R (RT-PCR ) 44 i AT ik i
ACC1 mRNA #Aast Rk 3, &R AW RN, HA5AE & I e LRG3 R e
it K& S E & b iF P AST ALT & TG,CHO 42 A Z AT M JE 7 MDA 4% 3
MR Rt Mgt ki B ERMMEE L FH (P <0.05 % P<0.01), @ AF M AE T SOD #= CAT &4
N REIER B At R 2 ESMEE TR (P<0.05 % P<0.01), EXEF 12 B, FHika%
& dr & @ AST ALT % H & TG .CHO 43U BT MDA 43 2 X3 B X5 FAma
(P<0.05 3% P<0.01), mFMhE® SOD F= CAT &M B % KA 2 Z4& T A zh 21 (P <0.05 %
P<0.01);5 & shsntark, 55403 & I IE ACCl mRNA st 2%k M2 EI 3 (P <0.01),
B AT SRR AR 09 S BRI 5 T E &6 d g KR, SRR E ST MR IE B LB 45, AE A AU

T A6 5 & Mg 49 A AR 30 B AL R ) A AR BEAT IR IS B & A X o
KB : F & FHRFAH; £3E1F;ACCT mRNA; + 2 ¥ RT-PCR
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FEDRL) | AR ARDRE FRORLIR B RS RN T 4% o
{EUIE e 2 — ol o iR I e >R 5 0 A R
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i i 7 A A LB, Sy 2R G B W T O SR
AR A9 19 K o AL o i (R 2 K Bl

1 #MB5FZX
1.1 RIEHA

A W RCER T IR IR K = SR S . Fa T
HESAKELEYRHEARAR . KEH: WA %
BN ENARAR,
1.2 R 5

IR LR M B RS 4 2 41, 4 3 A E
HLEANEE 20 B, R4 4. 6% 5
(1 Ak ) e}, = IR AL B MR 8. 1% g i 1 = g 1
Fho IR TRDRH L E TR L 1, Ak R i R
i Bl % 3 2 % Du &5 [ L K SC/T
1024—2002 Fa e A fa k) |, HAth 5 57 9 T 19 Bic
2% NRC(1993) fififa [y 5 72 %5 0K o
1.3 (FAFEFE

filt e 5 0 4k 120 2, - R E O (150 =
2.4) g, MEREREAL, W [ )5 &Pk B TR T T
L, E LB E B ISR AE 80 cm x 75 cm X
60 cm [ /KGR B, IR K BT 5 GB 11607—89
Coaly AR JTAREY o 55 30 1] 5 21 ¥4 e v f (R T 1Y
1% ~ 2% $ W 5L fili 1A B}, A K 7E 09:00,12:00
18:00 %M 1 IR, A 2 KoK 1k, KU Ry 4l <,
Ja 1 B SR K K R ROk K B 174 ~ 173 fK
(4 TR B A 25 AR AN S, 48 2 R 9 3R )5, B AL
HL6 kb, i, WL T0 58 J5 T 4 1IE 0 56,
1E R0 B 52X 6 i ) S 7 e, ) e A £ R
MR 12 J
1.4 HARESEKBEIBRONE

RIGFFIRRT AR 1 d, N2 Al &l o
e R e R B B, B R il
o ArAEIE O 5 T IR 5 WA 4.8 .12 JA X 2
YE A FEHLRAE , RFFRT R A2E 1 d, A5 6
& PR R i I CR I A 5 R T R R A
FEEARE i 5%, TR FR 4

JHA 45 % =100 x JHFJR i 2/ A 4K

1.5 1iEHEXIEFRNE

PR AE 1 I VRRE AR 78 % R T # & 30 min, §%
A4 CYKFEHCE 3 h J§ 4 000 r/min #.0> 10 min,
FE L2 03 , FWALmE AR 16,4 CHEk,
FHIM =B (TG) B AHEEE(CHO) F 5 A KA A
W (ALT) (3 R  (AST) 3G MR R, b

SRR BRI BT R G W B R A R A TR
FFEHr

®1 HBEARERREFRKE(FHRERM)

Table 1 Composition and nutrient levels of
experimental diets ( DM basis) %
i H Sabiet mREE
Items Basal diet High-fat diet

JER} Ingredients

fi% 7 17 Casein 20.0 20.0
B IR Gelatin 5.0 5.0
f4 9y Fish meal 15.0 15.0
a4 o

ﬁiiiojr;/ﬁsiline cellulose 6.0 6.0
¥y Flour 19.9 16.4
o — JEH a-starch 25.0 25.0
fayil Fish oil 2.8 5.0
K&l Soybean oil 1.8 3.1
YA Z TR AL Vitamin premix’ 1.0 1.0
Y B L Mineral premix® 1.0 1.0
WR — 445 Ca(H,PO,), 2.0 2.0
AL JEHK Choline chloride 0.5 0.5
43t Total 100.0 100. 0
K- Nutrient levels®”

HIE F 5 CP 30.5 30.5
HljE i EE 4.6 8.1
AR AP 0.6 0.6
W5 Lys 2.3 2.3
E SR Met 0.8 0.8

V4T 7 4k A= 2 HUR K& Contained the following per
kg of the vitamin premix: VA [ifi 2 Jif retinyl acetate
(500 000 TU/g) 0.80 g, VD, (500 000 IU/g) 0.48 g, DL —
o — £ B R g DL-o-tacopherol acetate (50% ) 20.00 g,
VK, (23% ) 0.22 g,VB,,(1% ) 0.1 g,D — ¥ Z D-biotin
(2% ) 5.00 g, Mg folic acid (96% ) 0.52 g, EhERHi ik 2
thiamine hydrochloride (90% ) 0.13 g, VC ESZHS acetic es-
ter (93% ) 7.16 g, 4R nicotinic acid (99% ) 2.58 g, LB
inositol (99% ) 52.33 g,D - iZ %5 D-calcium pantothenate
(98% ) 3.07 g, ¥ & riboflavin (80% ) 0.99 g, % f
pyridoxol (81% ) 0.75 g, EKUEH corn starch 905.87 g,

2 53T 73 W 4 B WUIR A 7 Contained the following per
kg of the mineral premix; FeSO, - 7H,O (19. 7% Fe)
76.14 g,CuSO, - 5H,0 (25.00% Cu) 1.20 g,ZnSO, - 7TH,0
(22. 5% Zn) 13. 33 g, MnSO, - H,0 (31. 8% Mn)
4.09 g,KI (3.8% I) 2.89 g,NaSeO,(1% Se) 5.00 g, &
KVEHM corn starch 897.35 g,

114 (4 Calculated values,

1.6 RFERAEHE XFEHREVNE
43591 DA il 25 s i 2 v 4% B 6 e £, R )
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AP IR NE 5T, IO 0.2 g, #0150 W
il 10% L5135, T I BE Y — % (MDA)
i DL K 4R A B2 L Tl (SOD) il 4 Ak &L Bl
(CAT) JfPE AR, b 3 15 A5 4G I T AR 75 6 38
W AR R A ) TR ST T K058 12 AL, &%
P IGR A FFBRIE - 80 CURAF, F T2k i % 5%
R4 5% X 2 v (RT-PCR) £l ACC1 mRNA f1)
FXF Ak o T A B T IR A 2R AR I T
S HIVER B R J5 3647 98 RS — B0 (HE) e,

AT + V360, B 5 N M IFHLUE
1.7 BFERAE ACC1 mRNA Rk R EEK N
L7.1 5yt

ffi A Primer 5. 0 fil Oligo 7. 0 % 4 % i}
RT-PCR5|¥) (3% 2) , 51 ¥)7 512 7% GenBank /3 ffi
YRt ACC1 A 7 91 (% 5% 5 : HM142590 ) Fi
B— L3 & [ (Bactin) 3 I A (% 3 2
DQ211096) # A7 3, 514 BifAE TA V& .

%2 RT-PCR3|#¥1F 7l
Table 2 Primer sequences for RT-PCR

I 51

Genes Primer(5'—3")

1B R 7R NS
Annealing temperature/C  Length of product/bp

LWL A R AL 1 ACCL

F:AACGAGGCAGAACGATTG

55.3 192

R:GCGGAGTTTCCACAGACG

B - L& B-actin

F. TCTGCTATGTGGCTCTTGACT
R:TACCGCAAGACTCCATACCCAA

59.4 174

1.7.2 5 RNA B4R IUHI cDNA 56 1 5 15

% Trizol i) ( TakaRa /A #] ) , $2REUES 12
At 24 R R B 2E A £ BN S RNA 1 % BBl
BE RS LUK 23 BT S RNA SR IBGRCR | 550 70 6ot 1T
D& WO 2 (OD) B, 1158 RNA ¥ i DL E A
o DAREUR S RNA ik ,37 C 15 min,85 C
5 s LG A cDNA . Fik 2 411 cDNA Ff i
FEAE —20 CykA , it RT-PCR fifi
1.7.3 RT-PCR ;=4 E &0

PL1.7.2 &) cDNA Atk ,RT-PCR "1
ACCl B:H R Bop 9. ik &4 50 wL, ACCI
1 B-actin Fe R )R 2080 .94 CHIAE 5 min;
94 CAEPE 30 s, 1B KR 55. 3 C (B-actin FLN K
59.4 C)30s,72 CHEf# 1 min, 3£ 30 MER ; &5
72 CHEAH 5 min, 71 = YZE 2% 1 B BE L
HLUK 0 AT , A% TR G4 K} (golden view ) Je 4, Fi] Quanti-
ty One 462 ¥4/ #r 617 £, 11 ACC1 mRNA
(Y AE N FRIK o

ACCI mRNA Bt FiAH =ACCl FikFJE/
B-actin ik FJE

1.8 Hitath

Jr A& s Kk ] SPSS 16. 0 #4047 58 127 4k
B, v B 20 R0 il 2H Bl AT A ) 22 S o A )
2H 3 A~ SURE I 8] 7 &S 2 AT R R O 2% o A A

Duncan [GiEZ2 & L, 45 0 FHE M £ bR 3%
N,P<0.05 RRERBE,P<0.01 £/REFHK
B,

2 # R
2.1 HEFRBEARESFENE

TG ], Ak 4 0 20 i HE S R S5, 40 i
FHERIE B, A A A R (B L —a -1 -b)
SRR AR LE , o i 4 B AR5 4 I 20 i e
AR AR AR 3 2 (B 1 —c B 1 —d) ;55 8 JA
I S 200 2 — 20 e J 28 HE B L, 400 A
HORBUG R, FR 70 i 20 M A e (0 Tl e 4\ i 7%, JiF
AL NG E— 2 2 R LR (JEIL — e (A
1 —£) 5 585 12 Jel i i 0l 728 o ik — 20 I =, 20 i 4
FRANHE , B ISR se (B 1 - g (1 - h) .
2.2 HEEKER

I 3 R, X500 o B B, o i 4L A Rl 41
AR IR AR (P>0.05) . IR 4 JH I,
R AR B R Ik 35. 12 g, BRI AL B Th e T
9.2% (P <0.05) ;155 8 JAmT, w5 5 41 AL Al 24
FAAREZERA R (P>0.05) ;i85 12 JFI,
R AR 98. 62 g, BOIER AL W F AL T
11.4% (P <0.05),
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a: HEAHZE T2 S 0B AR R v B 25 58 B, HESI B 5% (HE B £8) s b JEfl 41, T 240 B 21 4 ARG AR BB/ (ORI + IV
) s mlNRAUEE A JIE AT AR A b ik MO N B 2 IR B2 (—) (HE e ) sd: S IR 2155 4 SRR, JHF 200 i o 20 5 g 1 4%
Z(—) (I + V) s i ARLLES 8 Jali, JIF20 MM K , B 5% 25 486 R (—) (HE e ) s f: MR 4155 8 Ik, 2L 4L B i
WYL (—) (RN + VY ta) g mREE 12 R, JIF20 Mo s s A v sk ™ 0, I8 5T 25 i 4 K (—) (HE J¢65) s he mi i
L5512 I LLAL IR B — P 2 RBUE R (—) (IR + V) o

a. basal group, both hepatocytes and pancreatic alveolus were clear and arranged well ( HE staining) ; b: basal group, a lit-
tle small size red lipid droplets in hepatocytes ( Sudan Il + IV staining) ; c: high-fat group, hepatocytes swelling, and more lipid
vacuoles in the cytoplasm (—) (week 4, HE staining) ; d: high-fat group, the number of red lipid droplets increased (—)
(week 4, Sudan Il + IV staining) ; e: high-fat group, hepatocytes swelling, and the volume of lipid vacuoles increased (—)
(week 8, HE staining) ; f: high-fat group, lipid droplets further developed (—) (week 8, Sudan [II + [V staining) ; g: high-fat
group, hepatocyte steatosis was more serious, and the volume of lipid droplets increased (—) (week 12, HE staining) ; h: high-

fat group, both the number and the volume of red lipid droplets further increased (—) (week 12, Sudan [l + [V staining).

1 12 ANEEFREA/AKEENR
Fig.1 Histomorphology observation on hepatopancreas of grass carp within 12 weeks (400 x )
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IR0 5 B B, v i 2L 0 L it 2 £ 1A
WREFRARFE(P>0.05) . IR 4 AN, mlE4
FALHRAE RN 2. 51 BRI B E TR 179 1%
(P <0.05) ;1557 8 J& I, w5 i 41 A £ A 45 %

ik 2.23 HEEMAZRABE(P>0.05) ;5%
S5 12 FAS, v i 2 B A8 AR R B0k 2. 00, Ak i
I FEEIR T 13.5% (P <0.05)

®3 R2ANEEEREFER

Table 3 Growth condition of grass carp within 12 weeks

Bt[E] 5 Time points 24 5] Groups

1A H Body weight

JF {45 %k Hepatosomatic index

FLAiti4H Basal group
= IR 41 High-fat group
Femb4H Basal group
B JIg4H High-fat group
Jfti4H Basal group
E s 4 High-fat group
HAl4H Basal group
EJIg4H High-fat group

Y]t Initiate

54 & Week 4

%5 8 J& Week 8

512 J& Week 12

15.23 £1.05 2.10 +£0.20
15.16 £0.57 2.16 £0.09
32.16 £2.627 2.30 £0.15"
35.12 +£1.47" 2.51+£0.11"
70.93 £5.50 2.11 +0.34
71.76 £2.49 2.23+0.10
109.14 £7.82" 2.27%0.26"
98.62 +5.57" 2.00+0.11"

e IR LS SR AR o 2 15 [l — I (] A BRI ZL A LE 25 S i (235 (P <0.01) , o 7R [) — N i) i BE A 4 AR PU 25 57 %

(P<0.05), T,

Values in the high-fat group with * * superscript mean significant difference compared with the basal group at the same time

point (P <0.01), and with * superscript mean significant difference compared with the basal group at the same time point ( P <

0.05). The same as below.

2.3 HamFEERIERBTR

P A i kLS, B A LT TG CHO 5 7 4
RIS 4 JA A A R AR EE b B T, 9 A 56 1 )
PR¥EE BTk 3k 4 nT o, R ER A 4 e,
FEIRALIMNTE TG & &35 2. 12 mmol/L, 3 L fili 41 i
FETHE 1 89.0% (P <0.05), XI5 8.12 J& 1Y
Rl 25 5 o, = IR 41T TG & & 43l ik 2. 57
A2, 71 mmolV/L, 3 Sl il B FHFH & T
70.2% F199.2% (P <0.05) . X553 ] = i 2H 5L
LT TG 7t B R  [A] i 2K 2 7 T, FLAR
4 8 5512 2 h 2 Rk K (P <
0.05) ., XI5 4 JH I, AR CHO &
ik 5.56 mmol/L , # FE it 4 W o & T+ T 78. 0%
(P<0.01) ;X505 8 JE B, M Ag 410 % CHO & &t
ik 5.96 mmol/L, %5 He fik 40 W% W # FH i T 81. 7%
(P<0.01); 5% 12 J& uf, & A5 41 % A i 7
CHO & Hit ik 6. 66 mmol/L, #5 KL filf 21 A &k 2% Tt
5 1 100.6% (P <0.01), 255 HA 8] =5 g 4 w4
I35 CHO 5 5 i 45 M (1] 1) SE < 2 7, H 3
A ] 58] 22 55 308 ) Sk 3 sl 2 /KK (P < 0..05
5L P <0.01) 5055 8 JAIMTRCHT 1 U 45 R
BIET 7.2% (P <0.05) 45 12 JE B4 RT 1 K
MEZE R B ET & T 11.7% (P <0.01)

5 LRt g A L, R g 4 f i v AST Al ALT
IEPEFAELE R B0 205 4 JA A AN W AR FE BT, IR AE
R R R B K55 4 Fet, w4
AN W ALT 0 AST 35 4 4 % b 8. 57 f
12.23 U/L, 5Ll 40 3 il e & = 1 85. 5%
F1188.4% (P <0.01) ;iR 50455 8 JE i, &5 s 4 r
i ify 3 ALT Fl AST 3§ ¥ 43 5 4 14. 69 Fi
24.07 U/L, ¥t B & TR A 3 5 DL B (P <
0.01) ;X505 12 JE I, & i 2H 2 1 iE ALT F0
AST i M3k 66. 43 fi1100. 31 U/L, ¥ B 2 5 F
JEmfig 14 5L (P <0.01), Hiil CHO L7t
AL, TG ALT F1 AST 35 M 35 Bl 55 A 1]
RS M ] (9 ZE 4 T T, HL 3 S R S 2 R 22
SR B W E K- (P <0.01)

2.4 HEFEEEALERNTL

B 5 AT, IR0 20 4 FR I, s i A A g
fIf MDA 2 3% 3. 14 nmol/mg, 4 I i 4 i 2 7t
7 102.5% (P <0.05) ;iR 5055 8 J& i, & s 4
wAA T E MDA & 3k 7. 61 nmol/mg, %k 3
RHZHY 5 5 (P <0.01) ;35055 12 JH A, = g 4 5
g IE MDA & &tk 8. 22 nmol/mg, #4 5 fiff 41
WRETE T 230.1% (P <0.01) , X5 ] ] 2
£ IBENE MDA 75 1 Bl 15 i 1) et 45 DR B (1] 79 S K
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MHgE FIF, 3 Anbil A2 2 R s F R EE  (P<0.01),
*4 RANEEMFELERNEZL
Table 4 Changes in serum biochemical indices of grass carp within 12 weeks

i A] s ZH 5 Hh =l S [ & LA T A% B o i
Time points Groups TG/ (mmol/L) CHO/( mmol/L) ALT/(U/L) AST/(U/L)
54 8 JEnt2H Basal group 1.12+£0.12 3.12+0.09 4.62 +£0.17 4.24 +0.07
Week 4 = I 4 High-fat group 2.12 +0.14"* 5.56 £0. 14"  8.57 £0.56°™ 12.23 £0.32°"
58 JH J:hli2H Basal group 1.51 £0.08 3.28 £0.06 4.46 +0. 34 4.39 +0.59
Week 8 i I841 High-fat group 2.57 +0.21*" 5.96 £0.02%"  14.69 £1.10%* 24.07 £0.71%*
512 A JLhli4H Basal group 1.36 +0.25 3.32 +0.01 4.52 £0.03 4.15+0.33
Week 12 641 High-fat group 2.71 £0.07*" 6.66 £0.18%*  66.43 £2.54*™  100.31 +2.46**

[7) 51 541 A AR AN ] R 5 B3 7 AN [ I (8] 153 8 JIig L 2 1) 22 S Wl (.35 ( P < 0. 01) , AN TR] /NG 5= BESR R AN [] IR 1] A5 9 185

MR Z W25 3% (P <0.05) o PRI

In the same column, values with different capital letter superscripts mean extremely significant difference among high-fat
groups of different time points ( P <0.01), and with different small letter superscripts mean significant difference among high-fat

groups of different time points (P <0.05). The same as below.

Bemd v N 4a R, B IF B SOD i 1E 7R i
Kosh 4 BRI, Z J5 R TR EH. il
W5 A JA I, w2 5 R BR E SOD i
208.00 U/mg, 8 3LmbtH B E TS T 16.3% (P <
0.05) ;1405 8 JA s, v IR 21 75 fa it eI SOD 7%
PERE R 152. 56 U/mg, 5 @ I 450 4 JA (900 5E 45
R T 36.3% (P <0.01) 3 BE KT
WAL (P <0.05) ;i85 12 JAmf, m g4l % A
JFBRME SOD i 1 9 156. 22 U/mg, 5= IR 45 8
JE R E S5 R LA BT BT T 2.4% ) (P >
0.05) /52 ZE AR T [ I R Af 2 (P <0.05) o

55 SOD i MEAHAL, o NG 20 55 £ T JBe IE CAT 1%
PEAEIRE 26 4 R B fE, 2 5 R B R R
oo WRIREE 4 B, g I AT B E CAT 3 1 3%
625.47 U/g, 2 7 FE Al 4 19 30 A, 26 S R B 3%
(P<0.01), X505 8 JH AL 12 J& po Rl 25 51 B
N R R A TR AE CAT % 523 510 619. 39 Al
290.43 U/g, ¥t 25 i T A W) 2R At 20 14 A5 DL L
(P<0.01) . L{ERIIA] TP BRAE CAT 5 PERE
g TR ARH 5 MR R 1) ) A T o, a3 5 12 JJ
AR I 25 R 5 5 8 JE I A P AR B E B AR T
113.2% (P <0.01)

x5 12 ANE&FREENIERIEL

Table 5 Changes in hepatopancreas biochemical indices of grass carp within 12 weeks

i A] 55 215 [ R S A Ak FuE=R A
Time points Groups MDA/ (nmol/mg) SOD/(U/mg) CAT/(U/g)
o4 JHifli4H Basal group 1.55£0.51 172.88 +3.63 18.02 +1.88
Week 4 EIE4 High-fat group 3.14 £0.01¢* 208. 00 £8. 69" 625.47 4. 274
8 JH R4 Basal group 1.57 £0.10 172.68 £0.79 20.96 +3. 69
Week 8 Ei g4l High-fat group 7.61 £0.07%" 152.56 +9.94°* 619.39 £7.14"*
512 A JLhili4H Basal group 2.49 0. 01 187.72 £10.75 19.69 +0.32
Week 12 i g4 High-fat group 8.22 £0.12** 156.22 +0.35"" 290.43 +0.41%*

2.5 E&HBFER ACCI mRNA KAk
2% B G WL e HE Tk 25 S /s, RT-PCR 7= 4
K/NFELS0 bp LA b, B2 [RTUSCI P 485 SR AR S 9% 7= 1)

EHMIEEMY S B (B 2) . &R, Sisd
FAf IFE ACCT mRNA ARk 1. 11,
LR B E TS T 33.7% (P <0.01,3)
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250 bp
200 bp Z AR R AL
150 bp ACCl1
500 b B -WHEE
p WL
150 bp _ f-actin

M:DNA J3F s prf; 1 FEfli2H ;2. BRAl 4 ;3. & )
254 R4l
M: DNA molecular marker; 1 basal group; 2. basal

iy

group; 3 :high-fat group; 4 :high-fat group.

E 2 RT-PCR =4 ik E %
Fig.2 Electrophoretogram of the RT-PCR products

—
S N

ACC1 mRNAFAX Fik &
o o o o
%] —_ N o]

ACC1 mRNA relative expression

FAl4H Basal group E R4 High-fat group

1o i A R R B = o R 5 R R 2H M b 2 e I
(P<0.01),

Values in the high-fat group with = % superscript mean
significant difference compared with the basal group (P <

0.01).

E3 ¥ 12 F=E&MFEE ACCI mRNA HEXTRIAE
Fig.3 Relative expression of ACC1 mRNA of

grass carp on the week 12

3 W it
3.1 E&aEEBNSHALHRG

125 1M 1 TG #1 CHO = L T JF I A9 5
B, ME H X 2 TS AR AR AL — R LR
Bk SR o B 7 0 A B L o AN, S 2
®of fl W TG A1 CHO & & 4 % & 1. 33 A
3. 24 mmol/L, Ifii =5 JIg 4 % fa IfiL % TG F1 CHO %
it 38 it A A5 R () A S T R R A 4 S LA
8 JEI NG 12 JAIFIX 2 W45 bn 44 10 2 sk o 35 5 T
FEReH . A BEIE R, DR b Y R D RE g fa 2R AR
A U S G 07 TR O W I AR S T . Du 4500
TR, ik F A A iR 6 55 % TG F
CHO & Fhm, It 8L 1 25l 2L 20 ) = B i i

(AEAR o A IR 56 Hh B A R TG TR RS ) AR
LT M3 TG F1 CHO & REFFE T m ke %, X it
AR 12 J8 & 8. 1% g 17 14 =i M 4 s} foff o0 1 3% A
(i B RR iR it 2, IF 2D IE & B0 TG il
CHO jf i, X 5t & (1% TG Fl CHO # %35 H i
U, {5 2 £ 38 A AR 7K SF- B T

AST F1 ALT J& £7 76 T 1 40 L i 2% P9 1) 2 Fob
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Changes in Main Biochemical Indices and Acetyl-CoA Carboxylase ]| mRNA
Expression of Crass Carp Fed a High-Fat Diet

WANG Kaiyu MIAO Changhong HUANG Jinlu WANG Jun LIAN Hai
WU Chunyan MOU Qiaofeng FU Xi
( Fisheries Disease Research Center, Key Laboratory of Animal Disease and Human Health of Sichuan Province,

Sichuan Agricultural University, Ya’ an 625014, China)

Abstract; The effects of consecutive feeding 8. 1% fat diet for 12 weeks on serum biochemical indices, hepa-
topancreas biochemical indices and acetyl-CoA carboxylase 1 (ACC1) mRNA expression of grass carp were
investigated to study the metabolic regulation mechanism of grass carp liver on high-fat diet. A total of 120
grass carp with an average body weight of (15.0 =2.4) g were randomly divided into high-fat group and basal
group, and the fish in those 2 groups were fed the diets containing 8. 1% (high-fat diet) and 4.6% fat ( basal
diet) , respectively. The contents of triglyceride ( TG) and total cholesterol (CHO) and the activities of ala-
nine aminotransferase ( AST) and aspartate aminotransferase ( ALT) in serum, and the content of malondial-
dehyde (MDA) and the activities of superoxide dismutase ( SOD) and catalase ( CAT) in hepatopancreas
were determined on the 4th, 8th and 12th weeks, respectively. On the 12th week, the tissue morphology of
hepatopancreas was observed by making pathological sections, and the relative expression of ACC1 mRNA in
hepatopancreas was analyzed by semi-quantitative RT-PCR. The results showed as follows: in the experimental
period, the hepatocytes of grass carp of high-fat group appeared injuries, and the injuries were more and more
serious with increasing the feeding time; the contents of TG and CHO and the activities of AST and ALT in se-
rum and the content of MDA in hepatopancreas of high-fat group were significantly increased ( P <0. 05 or
P <0.01), while the activities of SOD and CAT in hepatopancreas of high-fat group were significantly de-
creased with increasing the feeding time (P <0.05 or P <0.01). On the 12th week, the contents of TG and
CHO and the activities of AST and ALT in serum and the content of MDA in hepatopancreas of high-fat group
were significantly higher than those of basal group (P <0.05 or P <0.01) , whereas the activities of SOD and
CAT in hepatopancreas of high-fat group were significantly lower than those of basal group (P <0.05 or P <
0.01). Compared with the basal group, the relative expression of ACC1 mRNA of high-fat group was signifi-
cantly increased on the 12th week (P <0.01). The results indicate that consecutive feeding high-fat diet can
increase the blood fat level and damage the hepatopancreas of grass carp, and its mechanism may be related to
the high-fat diet decreasing antioxidant ability and increasing liver fat synthesis of grass carp. [ Chinese Jour-
nal of Animal Nutrition, 2012, 24(12) :2375-2383 ]

Key words: grass carp; high-fat diet; biochemical indices; ACC1 mRNA ; semi-quantitative RT-PCR
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