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2. Omm . 40°C  12h
1 &h
Tab. 1  The basic diet and mtntion levels of opmouth culter
Ingredients (%) | [ Group I IGrup I Group
Casein 64 20 16
Isinglass 16 5 4
Fish meal 0 30 2
Soybean meal 0 35 25
a a-starch 0 L5 14
Fish oil 8 6 7
Vitamin premix 1 1 1
Mineral premix 1 1 |
Zeolite powder 3 0 2
Attapulgite 32 0 L5
Calcium dihydrogen phosphate 1.8 0 0
Salt 0.5 05 0.5
Calcium bicarbonate 2 0 0
: Nutrition levels
Dry matter (%) 90. 50 8. & 0. 55
Crude protein (%5) 63. 38 50. 14 40.53
Gross erergy (kJ/g) 18.59 18 &2 18. 15
Crude fat( %) 9.13 9. %2 9.94
CHO (%) digestible carbohydrate 0 14. 45 23.98
Calcium (%4) 1.23 L33 1.20
Total phosphorous (%) 1.1 115 110
*, (GE) kJ/g: 23. 64kJ/ g, 39 54k)/ & 17.15k)/ g ;

Note: Gross energy (GE) kJ/ g protein 23. 64kJ/ g, ether extract 39 54kJ/ g, cathohydrate k17. 15k])/ g; And the others are mensuration in the nutrition lev-

ek Additive contain tracemineral, vitamins, ef al Provided by Nanjing Huamu Animal Institute

1.2 #h
30d ,
2%—4% . 2,
8:00—9:00, 16: 00—17: 00 .
. 0. 5h .
. 15d . 1/3,
. 8:00 16:00
(24 5+432)°C = 5mg/ L,
< 0. Olmg/ L, <0.05mg/L, pH  6.8—7.0
56d .
1.3 56d 48h,
Oh.3h.6h.12h.24h .
3 MS-222 (200mg/ L) .
, » 4°C.10 000r/min
Smin s
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)y Cx4
15 10
4°C . 10%

(4, Tris 80mmol/L. EDTA
Smmol/ 1, KH2 PO3 Immol/ L, NaHCO3 2mmol/1, DIT
1. 4mmol/ L, pH 7.5. 4°C, 4000t/ min

10min, , 24h
GK. (HK, EC 2 7. 1. .

(GDH, EC 1. 1.1.47) Tranulis
Panserat (9
30°C.pH8. 2

Immol/L.  NADPH
L6 GK mRNA

#h

GK dDNA L1l GK Pl. 5-GAA TAC
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GAC CGC GTT GTIT GA-3';P2.5'-CTG AGG CTT CGC
CGT TAA AC3'. B-actin .

#B-actin P3. 5 -ACT TCG AGC AGG AGA
T-3'; P4.5-ACA GTG TTG GCA TAC AG3 .

b

100—150bp.
RNA 50—100mg;, Trizol
Reagent (Invitogen ) , RNA.
RNA ,
0D260/ODngo RNA ) 1. 8—2 0.
RT-PCR SYBR ExScript™RT-PCR Kit (
Takara ) RT ; SYBR Green 1
Real Time PCR s

:500ng RNA. 241 5X Buffer.0. S*L dNTP M ixture
(ea. 10mmol/ L)+ 0. 25", RNase Inhibitor (40U/#L).
0. 5L dT-AP Primer (50mmol/L). 0. 25ML EXSCIiptTM
RTase (200U/#L), DEPC Hy0 101,
42 °C 40min, 90 ‘C 2min, 4 °C .
PCR . 12 5ML SYBR  premix Ex Taq
(2X).0. 5L PCR Fomward Primer (10#mol/L).0. 5L
PCR Reverse Primer (10#mol/ L) .2 OXL (cDNA
). 9. 5M. dH20. : 95 °C 3min; 95 C 10s,

60 C 20s, 45 ( )3 72 °C 3min;
65C1w0 90 G 02C
0. 02s .
1.7 SPSS (Ver 11.5)
(One-way ANOVA),
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Fig 1 Effect of different arbohydrate levels dietary on specific growth rates,
feed conversion rate and montality rate of topmouth culter
+ (n=3);
(p<0.05). (%)=100% (In
—In )/ 5 =
/ ; (%6)=100x (
)/
Values are mearns =SE (n= 3); Diverse letters indicate significant dif-
ferences (p<< Q 05) in the same index of different groups. Specific
grovth rate (%4) = 100X (In (Final average weight )- In( Initial verage
weight) )/ Experiment days; Feed conversion rate = Feed consumption
Weight gain; Montality rate (%)= 100X (Initial fish number-Final fish
number)/Initial fish number
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Fig. 4 FEffect of Fast and different carbohydrate levels of diets on GK
mRNA of topmouth culter ( Erythroculter ilishaeformis)
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EFFECT OF HIGH CARBOHYDRATE LEVELS OF DIETARY ON GROWTH, GK
ACTIVITIES AND GK mRNA LEVELS IN TOPMOUTH CULTER ( ERYTHROCULTER
ILISHAEFORMIS BLEEKER)

LIU Bo, XIE Jun, SU Yong-Tengs YU JuHua, TANG YongKai and GE Xian-Ping
(Chinese Academy of Fishery Sciences Freswate Fisha'ies Research Centers Key Open Laboratory for Genetic Brealing of Aquatic Animals and
Aquaailture Biology, Ministy of Agricultwe, Wi 214081)

Abstract; Fffect of different catbohydmte levels of dietary on growth, gluwkinase (GK) activities and GK mRNA levels in top-
mouth culter. 540 topmouth culter (avemge weight (40. 73 +0. 44) ) were allotted into 3 groups randomly for 8 weeks, triplica-
tion of evely group were fed with the diets containing high caibohydmate level, middle caibohydmte level, and low carbohydrate
level, respedively. Growth of fish. plasma biodiemical indices and GK and GK mRNA levels were determined. The results showed
specific growth rate and mortality rates were decreasing and feed coefficient is on the cntrary with the increasing of carbohydrate
levels. After diet intake, the general trend of plasma glucse were appeared increasing before becoming smooth, the higher rela-
tively in the high-carbohydrate group, and the lower in no carbohydrate group. Plasma concentrations of triglycerides were in-
creasing before decreasing, and decreasing of which high-carbohydrate goup was the higher relatively and middle-carbohydrate
goup was the lower relatively . Therewere relatively lower in plasma concentrations of cholestewl of catbohydrate-free group, hex-
okinase activities of middle-carbohydrate group and glucse dehydrogenase adivities of high-caibohydrate group. And the others
showed the trend increasing before decreasing. GK activities after diet intake generally appeared increase while no GK activities
were measured out for the fasting of various group.With the increase of dietary caibohydrate level, GK activities were improving,
but GK mRNA levels did not crelate with different carbohydrate levels of dietary . Ingestion of the high-carbohy drate dietary may
bring out plasma glycemia in topmouth ailter and induce GK activities and GK mRNA, however, it may be negative effects of fish
gowth.

Key words: Topmouth culter; Carbohy drate; Glucwkinase; Plasma biochemical indices; Gene expression; Growth



