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Tab.1 Composition and proximate analysis of
the experimental diets

1Akl diets
YRR AL

NS HS
X% ( % ) ingredients
fa ¥y fish meal® 45.0 45.0
o — JEH o — starch® 35.0 50.0
T L £T 4 % microcrystalline cellulose 15.0 0
4413l Fish oil 1.0 1.0
1% iR 1% premix feed® 1.0 1.0
FR H L4 4 K carboxyl methyl cellulose 2.0 2.0
MR — 445 calcium dihydrogen phosphate 1.0 1.0
SR total 100.0 100.0

% dry weight

ﬁiﬁ:ti anal};sis - NS HS
T4 fi dry matter 91.7 90.5
FH 4 [ crude protein 30.0 30.3
FHAG G crude fat 5.02 5.05
A4 LB digestible carbohydrate 36.2 50.3
i HE(kJ/g DM) gross energy* 17.0 18.5
4E calcium 2.0 2.0
J\ total phosphorus 1.5 1.5

e OB PRI A & 68% 5 b. o — FEKI A T8 G R HEVE M
HIRAF; o 8T S HURK 5 : CuSO, + 5H,0 2.0 g; FeSO, -
7H,0 25 g; ZnSO, - 7TH,0 22 g; MnSO, - 4H,0 7 g; Na, SeO,
0.04 g; KI0.026 g; CoCl, - 6H,0 0.1 g; VA 900 000 IU; VD
200 000 IU; VE 4 500 mg; VK, 220 mg; VB, 320 mg; VB, 1 090
mg; VB; 2 000 mg; VB, 500 mg; VB, 1.6 mg; VC 10 000 mg;
1ZHR 1 000 mg; MR 165 mg; d. EFRAKTF-E B AE (K g) « #%
HE T 23. 64 kI/g, g5 39.54 kI/g B 17.15 kI/g i158; HAth ol
SEIMAH

Notes: a. fish meal: protein 68% ; b. a-starch: bought from Jing
Lingta Co. , Ltd. China; c. Premix feed ( per kg diet) : CuSO, -
5H,0 2.0 g; FeSO, - 7TH,0 25 g; ZnSO, - 7TH,0 22 g; MnSO, -
4H,0 7 g; Na,SeO, 0.04 g; KI 0.026 g; CoCl, - 6H,0 0.1 g;
VA 900 000 IU; VD 200 000 IU; VE 4 500 mg; VK, 220 mg; VB,
320 mg; VB, 1 090 mg; VB, 2 000 mg; VB, 500 mg; VB, 1.6
mg; VC 10 000 mg; Pantothenate 1 000 mg; Folicacid 165 mg; d.
Gross energy (kJ/g) were calculated using energy equivalents 23. 64
kJ/g,39.54 kJ/g,and 17. 15 kJ/g for protein, lipid and digestible
carbohydrate , respectively. The other is measured value.

AN 35% o — VERY AL A 1EH 6 BREH (NS) %5
50% o — JE K AL Ry B 4 (HS) o A ik 5
Tl 78 4R ST IS i SLP — 45 7 g Ak il bz L ( o =
IR A B vl AL AS s A 5 i A 7 ) il
Hife 3 mm AR RDRL

1.2 fié&

R H] S AR e R O T VLI B T K
WA A, F 3% B3 WO )5 B A AR 52
B = PR KGR R G8 b, FUT I s )kt (58
ARV FD YI4E 15 d S5, VEEBUAR B d e RS 2
F—H [ WHE(35.60 £1.11) g] BYME, BEAL
IR 2 AN R 3 AEAT, BT 28 R A
FT 6 PNEIE & T4l (HLAE N $820 mm x 700
mm) , 17 IER G .

1.3 {AxEE

BRUAKRET 3% ~4% $HE 3 655 0T
PERURLRRL, BRI 3 U, 400 8:30.12:30
M 16:30 K4—IK . FIREMSG 2 h WEIZ B
B0 B ERAW S, Al TR 2, BP0 AR 5 AR
T 0 RS AR M AR B T iR R . IR
B Ia]), B R G — Ik, I B R e i, H R
HEEE TG A BRI A TR K L -3 K
H(26.0+1.5) C, %A =6 mg/L, A <0.2
mg/L, WHEER £k <0.2 mg/L,pH 6.8 ~7.0,
ISR 10 JH 5, ARFRE R SR A M A
JHF I S5 i o
1.4 HRRESHH

TRIR 2, S 43 B A T BEATL S 7 AR A 3
FEFH MS —222 JRRE 5 R R ITKCR I, 18 T A7 A R
ENPLEE R PLEE , R AE 4 T 10 000 r/min Z.0>
5 min 2} B3, —70 CEHRAEE R, T IR
FEPROGIME o B 0 A R A AR AR R
FVERRER | IR AR A0 (A 30 25 S5 JUL PR 44 14 Jige
Ik, FAE =70 CHRHRAS A, AT akiLR &
FUE 5 BT AR AR 0 o BT A IR AE ot
FRAJE N 10 569 4 TG ahiie ™ vkis A1 3%, il ik
10% 528 % ,4 000 r/min B5.0> 10 min, |75 A%
FEF —70 CUKFH, 25 I B EBL A AL TR R o

M2 AR P H T =R D P A IR S5
R EWE A FIR S AE R R A L 1R
FKE N EE Cx -4 B [ ShA s A L, 43
IR FH WL g s . GPO-PAP Jif§j): . CHOD-PAP i}
IR AR AR L PRI R &
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TR S A TREA R AL, fEH KA S
EERIESBEF k. Koy HMEA.
LG 15 00 43 4 25 5% 43 1) P AR T R 15 (105
T) HURAE R R AR 2 ek (550 )
AR SE

VRIS SOk [ 17 ] B S, R &
FURE 0 TR B AT . B B R
(AKP) TN E M (ALT) fIK [ & 2R A
it ( AST) 5% F 32 52 4R 4 AR A R 2 Rl ) 4 18
SEE I 5T & Cx —4 B[ F AL B E 52
FIFIE b 385 0 1 iR 2 T i R o T
JUE b 3% V0HE BE AL ¥ 1 3% ¢ (SOD) | N TR
(MDA) B4t AL RE 1 (T-AOC) R S 4 Ak
Wi 3ok 48 A B R AR R e
DB A R SR A ) TR BRA

JFF U 375 5 L 5 TEORE R AL B 54 7 9 R
W7, B BB S SCHk 18] 1T 1.
1.5 MBS/

$Odi il SPSS (Ver 16. 0) #f: #E47 81 [H % )5
245341 (One-Way ANOVA) , 45 35 Fi V- 3 {H +
PRI (X = SE) Fo5,n =9, [5]— A i) B A ] 41
)R F T ¢ A IR R T S LU, » R Al —
) BEAS [ 4 =2 1] A 7 ¢ K 30 25 S % (P <
0.05),

2 RS0

2.1 FAEHmKLEYHR RERH A KNG
BLF B0

12 2 Al MRS [l K A6 5 ) H KL 70 d
J&, SIEH (35% CHO) 4 M L, =i #l (50% CHO)
HFFEEKF(SGR) N H A (WGR) FIE 1 iT
RO (PER) AR (P <0.05) , T P ZH 146 2
F(FR) R R (FCR) A7 &2k (P >
0.05) .
2.2 AEBAKUEVESEERTRERHIA
5 R BEAR L (BT LE (BB B R 220

H1 ¢ 3 W, P MRAN [ Ak K A6 &) H R 70 d
J& , IEH (35% CHO) 4 fl =i #% (50% CHO ) 240 - &
BREPLA AT 5 (DM) (HLEE 1 (CP) g
15 (EE) FlJK 43 (ash) ¥4 0 it 2520 (P >0.05) ,
I H H ¥ A L ( viscerosomatic index ) . T & Lt
( hepatosomatic index ) Al AE % B ( fullness
coefficient) %G =4 B FH 2L (P >0.05)

F2 KRAEBRGZHFRE LA
fRRLF A B R0
Tab.2 Effects of different experimental diets
on growth and feed utilization

NS HS

e A2 KR specific growth rate 1.16 £0.04 1.00 +0.01*
147 %" weight gain rate
THREZRELC feed conversion rate

B fr %Y feeding rate

B protein efficiency rate
e+ TR TRIRA AL BN 255 B2 (P <0.05) 5 a. FFEA
K (%) =100 x [ (Ln KIKTE Lo 9067 ) /FHL 5 b, A%
(%) = 100 x CFHRKE - FIYIETE)  TFHHEE; c. (R
A= TR AR/ E d. B R A% weight/day) = (100 x
BATETE) /[ KB x CRIFTE + HET) /2] e BABUE
(%) =100 x A4 B/ B A RA R,

Notes; * means significant differences ( P < 0. 05 ) between different

1.25+0.06 1.02+0.02"
1.11 £0.01 1.14 £0.02
1.06 £0.03 1.03 £0.02
1.97+£0.28 1.64+0.09"

treatment groups by T-test; a. specific growth rate( SGR,% ) =100
x [ (Ln terminal BW — Ln initial BW)/test days]; b. weight gain
rate( WGR,% ) = 100 x ( average terminal BW — average initial
BW ) /average initial BW; c. feed conversion rate ( FCR) = feed
intake/weight gain; d. feeding rate ( FR, % weight/day) = (100 x
dry feed intake) /[ days x ( terminal BW + initial BW)/2; e. protein
efficiency ratio( PER, % ) =100 x ( wet weight gain)/( crude protein

intake) .

*3 KRAEBHRGZEFRBAA SR
7 R B 22
Tab.3 Effects of different experimental diets
on muscle ingredients and viscero

NS HS
25.23 £0.27 25.34 +0.36
76.80 £0.71 76.06 £1.03
11.49 £0.75 11.91 £0.67

TH5(% ) DM
Hl#EH (% )DM CP
HLIEW5 (% ) DM EE

K43 (% )DM Ash 9.25+£1.00 7.34+0.43
A, viscero-somatic index® 10.44 £0.97 11.95£0.33
JFFA H hepato-somatic index® 3.68+0.49 3.52+0.53
=E35 R fullness coefficient® 2.78 £0.03  2.76 +0.02

T« TR TRCIRAS R AL 2H 6] 25 53 (3 (P <0.05) 5 a. IR L
(%) =100 x RIEARE/ REE; b JFALL (%) =100 x A
/R o FWREE(% ) = KIkE/ KKK,

Notes; * means significant differences ( P < 0. 05 ) between different
treatment groups by 7-test; a. viscera-somatic indices( % ) =100 x
terminal gut weight/terminal BW; b. hepatic-somatic indices( % ) =
100 x terminal liver weight/terminal B; c. fullness coefficient( % ) =

terminal BW/terminal body length®.

2.3 AEABKUEDEEBRI R ERE MK
L IEtRFI TR R RS

I 4 A, BN R B K AL 59 H AR 70 d
J&i , L RN AE B 2 A I A (TP | B IH [
mE(TG) Hil =Eg (CHOL) | i 4 ( GLU ) F1JFFH%
Jii (hepatic glucose ) I #5 % A H B &g 25 19 2 1k
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(P>0.05),

x4 KRAE B R FH R & E N FEARF
FF 4 IR B 2 Wi
Tab.4 Effects of different experimental diets
on plasma biochemical indicator and hepatic glucose
means +SE,n =9

NS HS
22.56 £0.71 20.16 +0.89

BEH(gL) TP

S [ EE (mmol/L) TG

*H3H =% (mmol /L) CHOL

Ik ( mmol/L) GLU

fFBER (mg/g) hepatic glucose
e FR TR R AL FEA ) 25 5 25 (P <0.05)

Notes: * means significant differences( P <0.05) between different

1.41 £0.13 1.93+0.24

3.99+0.32  4.63 +0.46
34.21 £1.32 33.99 +1.92

68.34 £3.42 70.86 +2.73

treatment groups by 7-test.

2.4 AEABKULEVMEEARTREREER
=oAL

H 2 5 A B MO Rk 46 G B 70 d
J& TR Febn v | = WA S5 B AR BTy —
M (MDA ) & & B & THE (P <0.05) , T T 4
LB ARG (SOD) | Ebi & Ak RE ) (T-AOC) Filifil
KNA R AW (ALT) & s E% A B &2k
(P>0.05) . & SEEFebr 3% K174 2 1R
SR (AST) & B F R (P <0.05) , i il 3%
TR PE R IR T ( AKP) | 1ML 3% 945 T il ( Tysozyme ) 75 &
HRIA W2 25 7 (P >0.05)

*5 HBEAEARMNREREEZHNEN
Tab.5 Effects of different experimental
diets on immunity
means = SE ,n =9

NS HS

T 25 4547 hepatic immune parameters
HEALYEALAEGF(U/mg pro) SOD 11463 £8.86 123.50 £7.08
EPTEALRES) (U/mg pro) T-AOC
N % (nmol/g pro) MDA
N 2 (U/mg pro) ALT
12 G55 s plasma immune parameters
TR R (U/L) AKP 76.71 £3.80 73.44 +2.38
YA ( g/ mL) lysozyme
RINVA AR AN (U/L) AST
o+ R TR AFAAFA N 25 BE (P <0.05),

Notes: * means significant differences( P <0. 05 ) between different

1.52+0.36  1.45+0.37

43.69 £2.39 38.80 £2.63

61.59 £2.87 54.59 +4.324

120.43 £10.32 95.75+4.07 "

treatment groups by 7-test.

2.5 AEHBAKULENEEBRX R EREAFE
BRI
TEH AU IE A0 AR JRE , A% S 0 A iy v

758.26 +14.54 854.15 +21.29 "

TR RN TR ARSI, /R I
VTR, AT 19 1R 55 B R AL o N ) 2L
TET AL I A 3 2 ORCRE F M HE 9 L 4 M A DL B 2
KA SE Bl ZORRBOR B2, S0 R, 2
LR, DT AT W A s B DTl DL E )
TET, O R 5 R P 5T 5 LR U R ik
(ERR-1,2)

LB, v WIFZEL I 0 A T AR, S AN L
WLfTIAR , 5 e (0 50 B 25 08 22 0 4 PR T Y
o oA A D A D2 9 TR P J R B, R L
FOHES TR 1A S 20 I A S 1L, R 73 HE B 7 5
AT AR — 300, B SR AE SR SR ] 2ok AT AR
FH AT, FEIA] A2 AR, XRS5 A4 48 13 sl IR,
Froe—ik , HEFI AR, I A i S BRSO
BT, AN R R B 22 B AR Z R, 50 AT
KT B . 40 5 200 M o UKL ] 2
WZ BRI F R A AR T . AR,
KAMETH &, B O SIRERIK CERIE R, 7R )
P BRI (B3 ~6) o

3 bhe

3.1 BRALAYBERNSERHEKNEM

TEf S H R 28 DL — 2 5 0T E AR AR
Br—E B E AR, AR 248 AR 07E .
— e B 0 S AT LA — 2 i BB, (E2 B KT
v AR 0 £ fR AR KT . DENG 28 %
PRSPk F AR XS T IR B M R 28 T T 52 4 ey 5 i
TR B 8 I 2 B HE AR 6 R B ) 2B 1 R T A
I o HRARNESH ( Bidyanus bidyanus) ikt 30% )
VERYE A BT AR 1R T 29300, (AL Rk F
45% I K B3 R . FURUICHI 45 431
8 ( Cyprinus carpio) 73 B ESH 10% .20%
30% WP GRS , A KA B2 5 e
R 40% WINE A KT B AR IS & B0 4R R
WAL WISy 35% B, 5275 A0 45 2 A K
AT AR R R A RCR B E /T 50%
(P <0.05), 34T NN X 26 5 50
AU 5, A RAEIE 2 YO E RS R
FARTACHEAL, E R B 3 K 2 YR 34 T
B4R 6 YN, 3 F AR TG P %5 5. TUNG 42
LSRRI, 2 4 AR A0 3 B R 2 YR 3 in #
FFR 6 YRR, Bt A ) R FH 3 A5 3 3 ek o
JUHR B3 T XA AR R . X T A IR B
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35% F1 50% () HOBLER K AL B W1 K- , 389 145 v 450
S R A AR A R 75 AT A — 4 sk ik
S S R A K RE R RDIEER T 478K T SR
AT

HBFFE s R —E KA Y i i
b2 B0 fEL A P RS R AR R R (E R
M A R I 15% (19% 1 23% B K AL A 4
A 10 B AP I 36 U K L 0 s L ¥ A
b, FUA T L B0 j T 5 o AN IR v s 4L
5 T R L O A L SR L s e
BEXEM(P>0.05) 48R0 5 BHE AR T g
AT SR S B O ) T U A% 75 S R (L2 7 e A
WA b5 E 250 SR8 45 3 — 5, BkaE
AT B T 20% 40% 7K S (1A 1 I 7 £
J5  WUPR ST RIRE A 22 5, 1B — S8 BF5E & B
TPk H gt FTDREE S S £ 28 1 A R 1]
B ok R ] (3 B 4 AR R TR AT
2 b (0 22 5, PR 1 Tt 2 12 A 1
B AR [, (L2 BV P A ) £ 28 2 i) s 7
TEFES
3.2 BBALEYSEERMSEREMKE
V& tadiat- AT

FFFE S ML 1 T AR R Y, 2 5 AN TR
IRAGA WK TG ek B o T O v 8 2 4 5
ST . L SR L i AR
R THUALE TR R . 2 HTIE % 255
ASIR A A R R D AR 1L A
5BV A TR F) A8 A, AT S 8000 9 4 2 1
FIAZE >, i f L a2k B 2 R,
Tl N 45 DR 2 R T LA B 3 R i R
B0 PANSERAT %51 7 iy f v 2% B 45 1R
[ Sy = N1 e B R e ) 10 = 2
Fad . TAIAL T4 R 1 W L 3 P T 2 L 2
SR I L5 A T kO RAG . TAS K3 v,
2 S5 LD 02 A i = R A R
R BEXREF(P>0.05)

A BRI IR AR AR 2 — ,
N A GRS T W DR A T R R DL AR
S A B TR Er ok A 2 RS A
WA AEL A I ol s 2 0 3 0 K O 199 1
IRE T S BUREERE D R MR AR
Ko ,50% SR 5 S A A 0 A AR R 1
R X R R L 45 8 A

P 5 T 2 5 AR ) A R ARE A R R 25 R
(P>0.05), F25" 736 v % B 32% .36%
FI1 40 % G Rk 308 oF 57 77 AR 680 B A S R . AR
G B, HARH 50% (R85 K AL & W0 %) 2 B 1
SR AR A TR AR T B R R, X T
5 RF5E bR R B 7K A5 05 RN ) PR
REFA K, 2t s R B M X b
P 32 B8 77 B8, B A% ) Dk B 2 i b s 59 Ah
V2RI, S 2% JE by BRI K ) ik
IKACE P A BE 1 B B I T A B, X 2T A
PRAF A, PR Hh 43 7 45 08 52 2% 1 S A9 SR A T
OISO, K U AR R AR X AR ZKF , AT
e AR 7 A2 P 7 A s 55 B AN 1 B

3.3 BBAUAYASEERNEEREEEN
A1)

i F AR RS 2 WA 2, B i
AR, B N R S R BRI AR T
I, i Z R AR KL & Y AT RE 2 R B 28 1 B
i ELIRES , T A P BRI e e ThRe . DRI, ik
KA W AT BE 23 5 Wi #1285 6 W 4 B R
FRDARHIRE X T £ AR G 8 9 5% 0 O BT S8 405 L
A BRADFTE 45 FAL AR K — B, H i HLERA AR L
THAE ., (HR O A MR S oK A A 4 e il
TR O B ar E g B R DR
B RN A S Y S RE S, T WAAGB@
2 ) S M o R G e P A S AR
SEPE G IR A R WL ) e RS
RS2 AR A B

faRPUAA AL RE JT A 55 5 fl B R A7 e
VIR DA A RE T R AR #5350 Fh B
B = o AR P R bR S AR A Y R
FTt (P <0.05) , Ui 50% fal A % £ 1A T Ik
PrEfbRE 1A —E B, (H & 5 F 4R SOD |
T-AOC %A B 484, X 5K E7EH Al
AR A T — BT R R e s AR
o A R, L S A P R A i
TRZ XS A B RS X el &
WA ELAT e 5 | A F 2R B B A, I D B T
HREE S5 AKP (G M AT A, WA
IR A, L (50% CHO ) 114 1L 37 Bt
PR 5 IKF 1IE % 41 (35% CHO) ,(H 2 7 A
Fo SEARITEN X T M T AR B BT 5T 4G
R—B, 3K AT RE 2 M N A R T Y i
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I T LT RV BRI B, 5 1R A A A LS
TEVEr S A A S PR S22 ) I, T TR T 8
WA FEER , A B AE R AR B iR & h B Lk
HHEAIMEM o K7 SR A 0 s Tl e — i
BRI AR S e 0 L, A AT S B i e B A
PRuE DR 0t R fE B Y 52 . VIELMA 25 ff
% T BT 1 #: ( Coregonus lavaretus) % 2 501
SO, SRR, B ARl Y 1 L B A OB
T RE2H 0 7 T S AR T 25% . WAAGB@
SEU L B, G AR O K F A 5% T 30%
RV M b Y B Bl o B 52 E JH 3, i i
VIR N U = EP SN RER EHOE IR ARSI
TR o ARI AR E] TSR, R 50%
B 7K AL 07K HORRL %) S 5 RS L 3 T ol T
[t 35% CHO 41K T 16. 34% , {H % 25 % A
B,
3.4 SHAKUEWESERARNRERHATAEE
MR
o JF U 8 0 P REL TR A J5 0 LA R 2 AR 25 T 4%

BIZIZHES N5 R VE 2 R B A R R
T 7 BT o S RRL TR PN o R & 3k, Tz )
AT RLBT N, G A 5 T T PN BT ) R
D 3 A TR R B/ INGE R, B AL T 5 24 o i
BEAE T IBER B T RO R /NG5 B (%) 40 T IR o 422
AT IR 7E I I 40 b, 2k A
2 [ B R T 5 U 80K, it T R 7 A BRI
JHT- 40 52 B0 2 AR, C N IS SS A TR E R R
) i Y S L e A A U ) S e £ R
O MR, RS R A, 5IE R AL,
B R s HORR A S5 B AT O rb 20 A% ok A
SR g ARG RS L, ZRi AR IR R BIK
JRy BB PUAR TS 2 A, 31X AT RE £ T BUE 1 A
FESZRH . AR MUK T A 5 I 58 7 , 349 T 1A
FREE 2 5 0 B SR S A, HRNA —, £
BB N BRIR o T A D) T2 RE S AT
L P I AL X P TG T K A3 B R Y A
FELERHEAT B AT I R S A R B | B A 1) 977 2
YEMIAE . 5L AS [R), £ 208 )20 i vh 375 il 1A
B AW AE A YUK T8, IF 3 R Y
s £ ST, VS AR S LD L, R I v
H R S0 S B AR I A e T — R
AT AN, 33X 55 A5 v S0 0% 5 A AR AT Y 25
WAH—E

SIEHAAH L, 3R m i H R 5 5 A
FUE 240 JE P 7 0 F O DS L RN T R o B
GONZALEZ %" I\ g, T4 M 114 R 2
SMIRIEAR S T AR I 2 L T A R TR
s ) 58 £ v BRI B, ) 2 A S £ 1 1
ARSI o [ RE 2 0, S | RS T O 400
S i A IR B e HE B, 2 ) S5 5 0 0 T A
TGk st SPAE A FRACIE, FHEKe 32 3k A i
R Ng T, VE R BeIR Y B A o

4 INGE

IR F R AT LA 32 50% G RHRE , (E 2 A=
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Effcet of high carbohydrate levels in the dietary on growth performance,
immunity and transmission electron microscopy( TEM ) on hepatic cell of
allogynogenetic crucian carp ( Carassius auratus gibelio )

MIAO Ling-hong', LIU Bo'?, GE Xian-ping'* , XIE Jun', ZHOU Chuan-peng”,
PAN Liang-kun', CHEN Ru-li', ZHOU Qun-lan'
(1. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes ,Ministry of Agriculture,
Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences,Wuxi 214081 ,China;
2. Wuxi Fishery College ,Nanjing Agriculture University ,Wuxi 214081 , China)

Abstract; In order to study the capability of utilizing carbohydrate in the diet and the effects of different
carbohydrate diets on allogynogenetic crucian carp, artificial purified feed with normal ( including 35%
carbohydrate ) and high (including 50% carbohydrate ) level carbohydrate were applied. 168 individuals of
allogynogenetic crucian carp[ (35.60 £1.11) g] were divided into the two carbohydrate level groups,and
each group has three replicates which were cultured in aquarium with automatic temperature control culturing
system with recycling water for 10 weeks. After that, indicators of fish growth, plasma biochemical indices
and immune indicators were measured. The results showed the specific growth rate, weight gain rate were
significantly lower than normal carbohydrate group (35% CHO) , but no significant difference on feeding
rate, feed conversion rates, muscle composition, hepatosomatic indices, gonad indices and fullness
coefficient. The total plasma protein, plasma triglycerides, total cholesterol, blood glucose and hepatic
glycogen did not significantly change (P > 0. 05). The hepatic MDA content of 50% CHO group was
significantly ( P <0. 05 ) higher , while the AST was significantly ( P <0. 05 ) lower. The hepatic SOD,T-AOC,
ALT,and AKP had no significant( P >0. 05) differences between 35% CHO group and 50% CHO group. The
hepatic ultrastructure in allogynogenetic crucian carp have been investigated using transmission electron
microscopy. The result shows high carbohydrate dietary induced sedimentation of glucose and fat in hepatic
cell,,and structure damages are observed as well. Overall,50% carbohydrate dietary has impacts on growth,
hepatic immunity function and induces structure damages, although allogynogenetic crucian carp has greater
tolerance for it.

Key words: allogynogenetic crucian carp ( Carassius auratus gibelio ) ; fish growth; blood indicators;
immunity ; transmission electron microscopy
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Plate

1. hepatic cell ultrastructure fed with NS dietary( x1 000) ; 2. hepatic cell nucleus ultrastructure fed with NS dietary (show M,C,R,G, x
4.000) ; 3. hepatic cell ultrastructure fed with HS dietary (show F,N,G, x700) ; 4. hepatic cell nucleus ultrastructure fed with HS dietary
(show L,G,R,M,F, x2 000) ; 5. hepatic cell nucleus ultrastructure fed with HS dietary( show G,NM, x3 000) ; 6. hepatic cell nucleus
ultrastructure fed with HS dietary (show L,R,M,G,S,L, x2 500).

C. chromatin; M. mitochondria; N. nucleus; NM. nuclear membrane; R. rough endoplasmic reticulum; S. smooth endoplasmic reticulum;

L. lysosome; G. glycogen; F. fat.



