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Tab. 1 Formulation (g/100g in dry matter) and chemical composition of the experimental diets

Diet number

Ingredient

D1 D2 D3 D4 D5

White fish meal (USA) 45.0 45.0 45.0 45.0 45.0

Casein hydrolysate' 10.0 10.0 10.0 10.0 10.0

Squid meal 15.0 15.0 15.0 15.0 15.0

Fish oil - 4.5 9.0 13.5 18.0

a- a-starch 5.0 5.0 5.0 5.0 5.0

Cellulose 18.1 13.6 9.1 4.6 0.1

Soy lecithin 1.0 1.0 1.0 1.0 1.0

Mineral premix? 5.0 5.0 5.0 5.0 5.0

Vitamin premix’ 0.5 0.5 0.5 0.5 0.5

Choline chloride 0.1 0.1 0.1 0.1 0.1

Gelatin 0.3 0.3 0.3 0.3 0.3

Chemical composition (g/100g dry matter)

Dry matter 89.9 87.8 90.2 89.9 89.9

Crude protein 45.0 443 42.8 44.5 459

Crude lipid 4.7 7.9 10.9 15.4 18.9

Ash 11.8 11.6 12.9 12.7 12.3

Gross energy (kJ/g) 17.9 18.9 18.5 19.5 21.5
1 Sigma (A-2427, Sigma, St Louis, MO, USA); 2 (mg/kg ) , 500.0; s
4575.0; , 12500.0; , 16000.0; , 6850.0; , 1250.0; , 1750.0; , 111.0; s
61.4; , 15.5; ,0.5; , 1.5; ,6385.1;3 ( ) A, 5500 IU; Ds, 1000 IU;
E, 50 IU; K, 10 mg; , 100 mg; B2, 20 mg; B6, 20 mg; B1, 20 mg; , 0.1 mg; , 5 mg;

, 50 mg; B12, 20 mg; C, 100 mg; , 100 mg
Note: 1 Casein hydrolysate A-2427, Sigma, St Louis, MO, USA; 2 Mineral premix (mg/kg diets): NaCl, 500.0; MgS0O,4.7H,0, 4575.0;
NaH,P0,.2H,0, 12500.0; KH,PO4, 16000.0; Ca(H,PO,),.H,0, 6850.0; FeSO4, 1250.0; C¢H;0Ca04.5H,0, 1750.0; ZnSO4.7H,0, 111.0;
MnSO0,4.4H,0, 61.4; CuS0,.5H,0, 15.5; CoS04.6H,0, 0.5; KI, 1.5; Starch, 6385.1; 3 Vitamin premix (per kg diets): vitamin A, 5500 IU;
vitamin D3, 1000 IU; vitamin E, 50 IU; vitamin K, 10 mg; niacin, 100 mg; riboflavin, 20 mg; pyridoxine, 20 mg; thiamin, 20 mg; biotin, 0.1
mg; folic acid, 5 mg; calcium pantothenate, 50mg; B12, 20 mg; ascorbic acid, 100 mg; inositol, 100 mg
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, -80°C , LPL mRNA
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s s LPL cDNA Primer 5.0
-80°C LPL PCR ( 2 Chromo4
s , Real-Time Detection System (MJ Research), 2 uL
, -20C ¢DNA, 1 uL , 7 uL ddH,0 10
pL SYBR Green qPCR kit (Finnzymes, Finland)
1.4 FFBE LPL mRNA Ul ZE 20 uL ,
3149 Genbank LPL PCR
94°C S5min; 94°C 20s, 60°C 20s, 72°C
5'-ACAT(C/T)TACCCCAA(C/T)GG(A/T)GG-3'; 25s, 40 Option Monitor software
5'-TGCGAATGTGGAAAGTGT C-3' 8- 2.03 version (MJ Research, Cambridge, MA)
Pfaffl (%
5'-CACTGTGCCCATCTACGAG-3'; ,
5-CCATCTCCTGCTCGAAGTC-3', =[(E ey
200 bp (B ) - LE
= RNA RI$ZERAAR#%3% RT-PCR RNA ; Ep. B-
TRIzol (Invitrogen ) ; Ct  Threshold cycle s
RNA 260nm 280 nm ,
, RNA 1.5 £W4aH
TaKaRa RNA PCR Kit (AMV) Ver.3.0 (
) RNA , (AOAC, 1984)
cDNA, Oligo(dT) , 105°C R ;
42°C 30 min, 99°C 5min, 5°C Smin cDNA FOSS (2300 Kjeltec Analyzer Unit)
-20C  PCR 94°C ; (Soxtec system HTO,
Imin; 94°C 30s, 52°C 30s, 72°C 1min, 30 ; Tecator, Hoganas, Sweden) ;
72°C 2min 550°C 3h, ;
PCR F=#Highi{t. TEFMF PCR (Philipson  microbomb  calorimeter, Gentry
1.5% s s Instruments Inc., Aiken, USA)
( , BioStar) DNA 1.6 FitHAE
pGEM®-T , E. Statistic 6.0
coli DH5a, , (One-way ANOVA),
(Duncan’s multiple range tests),
AR AEEZ PCR PCR P<0.05 (Broken line),

%x2 AXBRPFLARAEE PCRIEASIY

Tab.2 Real time PCR primers used in this experiment.

Primer Sequence (5'-3") Size (bp)
Lipoprotein lipase F TGGCTACCACAGGGTTGAGA
Lipoprotein lipase R GACCTCATAGCCCACCTTG 1
B- B-actin F CACTGTGCCCATCTACGAG
B- B-actin R CCATCTCCTGCTCGAAGTC 200
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10.9% 18.9% Fig. 1 Broken line analysis between specific growth rate (%/d) of
’ ’ ’ Pelteobagrus vachelli early juvenile and dietary lipid level (%)
b > o
(P>0.05) . ’ ’ (P>0.05), 98%
, y = 0.065x + 6.2507 (P<
s /N 45 EB
0.05) y=-0.0006x + 6.9827 (P>0.05), 22 ERUSTAR
11.2%, (21—51 )
« 4 s
11.2%
(4.7%—18.9%) ’
(P<0.05), 10.9%  15.4%
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Tab. 3 Effect of dietary lipid levels on the growth and survival of (P<0'05)
Pelteobagrus vachelli early juvenile (Mean=S.E.)* (P<0.05)
. , 7.9%
Treatment FBW'(mg) SGR*(%/d) Survival’(%)
0,
Diet 1 518+14° 6.61+0.09° 98.67+0.88 10.9%
Diet 2 525212 6.65+0.08" 98.00+0.58 (P<0.05), 10.9%
Diet 3 586+27° 7.02£0.15° 98.67+0.67 4.7% 18.9% (P<0.05)
Diet 4 562+9" 6.88+0.06™ 98.67+0.67 23 NESEREREEESHT
Diet 5 588+26" 7.02+0.14° 100.00£0.00 PCR
* 528 bp , NCBI  Genbank,
(P<0.05), Means in the same row with different superscripts
L . EU882966 LPL
are significantly different (P<0.05), the same below;
(Initial body weight) (71£5) mg; 1 FBW (mg): (Danio rerio)LPL cDNA
Final body weight; 2 SGR (%/d) = 100%[In( (NM131127) (81%),
)~In( v Specific growth rate (%/d) = 100x (Dicentrarchus labrax )LPL (AM411614)
[In(FBW) —In(IBW)]/d; 3 (%)=100%( / o
) Survival rate (%)=100x(Number of final surviving fish/ number 79%, (Salmo Salar) LPL
of initial fish) (EG8688851) 78%, (Oncorhynchus

F4 EAREHKENAREFRGZANBEBIOZE®% ) + )*

Tab. 4 Effect of dietary lipid level on body composition of Pelteobagrus vachelli early juvenile

(% in wet weight) (Mean+S.E.)

Treatment Moisture (%) Crude protein (%) Crude lipid (%) Ash (%) Energy (kl/g)
D1 85.00+0.11° 10.10+0.03" 2.35+0.32° 2.22+0.03% 2.94+0.03"
D2 83.80+0.18° 10.43+0.02° 3.04+0.07° 2.29+0.01% 3.31£0.09°
D3 82.68+0.27° 10.49+0.08" 3.8240.14° 2.35+0.02° 3.80+0.09°
D4 82.33+0.14° 10.21+0.06* 4.59+0.12¢ 2.28+0.03% 3.93%0.10°
D5 81.41+0.04¢ 10.20+0.10° 5.29+0.16° 2.20+0.03" 4.35+0.06°




4 819
mykiss)LPL(NP001118076) 75% , Kim, et
RT-PCR all" 09 g ,
LPL 22% 32% 42% ,10%  19%
2.4 HfHE LPL mRNA &ix )
LPL
( 2 , LPL
mRNA 18.9% LPL

(P<0.05), 15.4%
(P<0.05), 4.7%  10.9%

(P<0.05)
i 120
SRS
K o 510F c
— .S =
X 'n =
E 5= 8
< &< b
Z 5z 6r
~ > ab
ETE 4t a
~ E ~J a
SES2f
e
ey 0 L L ! | |
= 4.7 7.9 10.9 15.4 18.9
RN K F- Dietary lipid level (%)
2 LPL

Fig. 2 Effect of dietary lipid on LPL mRNA of Pelteobagrus
vachelli early juvenile
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EFFECTS OF DIETARY LIPID LEVEL ON GROWTH AND LIPOPROTEIN
LIPASE GENE EXPRESSION IN PELTEOBAGRUS VACHELLI

ZHENG Ke-Ke'?, ZHU Xiao-Ming', HAN Dong', YANG Yun-Xia', LEI Wu and XIE Shou-Qi'?

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy
of Sciences, Wuhan 430072, PR China; 2. Graduate University of the Chinese Academy of Sciences, Beijing,
100049, PR China; 3. Aquaculture Divisions, E-Institute of Shanghai Universities, Shanghai 200025, PR China)

Abstract: Dietary lipid plays an important role in commercial diet as a source of energy and essential fatty acids for the
growth and development of fish. Darkbarbel catfish (Pelteobagrus vachelli) is an important freshwater aquaculture spe-
cies in China. Due to its high market value, the culture of this specie has increased rapidly in recent years. Lipoprotein
lipase (LPL) is considered as a key enzyme in the lipid deposition and metabolism. LPL hydrolyzes triglycerides present
in plasma lipoproteins and supplies free fatty acids for storage in adipose tissue, or for oxidation in other tissues. Infor-
mation on LPL gene expression and its regulation in fish remains very scarce. The present study was conducted to in-
vestigate the effect of dietary lipid level in early juvenile of darkbarbel catfish (Pelteobagrus vachelli) with regards to
survival, growth, fish body composition and liver LPL gene expression. Five isonitrogenous diets containing 4.7%, 7.9%,
10.9%, 15.4% and 18.9% lipid were formulated respectively. Each diet was randomly assigned to triplicate groups of
tanks, and each tank was stocked with 100 fish (21 days after hatchery, with initial average weight 71+5mg). Fish were
fed to satiation three times daily for 30 days. During the experimental period, the water temperature fluctuated from
21°C to 25°C. The results showed that dictary lipid significantly affected the growth of darkbarbel catfish (P<0.05).
Specific growth rates (SGR) of darkbarbel catfish increased with the increase of dietary lipid level from 4.7% to 10.9%,
and then showed a threshold. Dietary lipid level significantly affected fish body proximate composition (P<0.05). Dry
matter and lipid content of whole body significantly increased with increasing dietary lipid level (P<0.05) while protein
content of whole body significantly declined with increasing dietary lipid level (P<0.05). Liver lipoprotein lipase (LPL)
gene of darkbarbel catfish was cloned. The length of cloned LPL ¢cDNA sequence (GenBank accession number:
EU882966) was 528 bp. Homologous alignment analysis showed darkbarbel catfish LPL gene had 81% homology to
that of zebrafish. At the end of growth trial, darkbarbel catfish liver LPL mRNA level was examined by real time PCR.
High lipid diet drastically stimulated liver LPL gene expression in darkbarbel catfish. Fish fed with 15.4% and 18.9%
dietary lipid had significantly higher LPL mRNA level in liver (P<0.05). Broken-line analysis based on SGR indicated
that the optimal dietary lipid level for the early juvenile of darkbarbel catfish was 11.2%.

Key words: Dietary lipid; Lipoprotein lipase (LPL); Gene expression; Pelteobagrus vachelli



