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Fig. 1 Summary of grass carp preadipocytes development
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Tab. 1

Primers used for quantitative real-time PCR

Primer sequences (5-3")

Primer name Annealing temperature ('C) product size (bp)
POCIa L GCAAGTTGOCCTCATITTC 57 14
PPARS pCCTTICTCOGOATGETG 57 187
TSI ;
g SAGETIGGCNCICNC .
L CTACATGAGCACCAAGACTG 57 192
Pctin_ GAGTIGAAGGTGOTCTCAT 57 288
1.3 2.3 EPA
+ (Mean%SD) EPA
SPSS13.0 (One-way 1 R 50
ANOVA) ¢ , pmol/L 100 pmol/L EPA
P<0.05 , Id 0 ,
9 o
( 3 0 ( OD
2.1 ) i ,
L 24, EPA 1d
, 4 , (P<0.05,  4) , EPA
( 2B), 6d s
, 80% ,
( 20, 14d (P>0.05)( 4)
( 8d) ; EPA
( 2D) 5 , 100 pmol/L EPA
2.2 EPA 2d LPL  PGC-la
2 » 50 pmol/L EPA (P<0.05), PPARs
2d (P<0.05), 3d (P>0.05, 5)
(P>0.05), 4
(P<0.05); 100 pmol/L EPA 3 3
(P<0.05),
4 (P>0.05) ,
F2 MTT R EPA 3% & A 4 5 B 40 B 5 78 RY $2 1
Tab. 2 Effects of EPA on preadipocytes proliferation of grass carp by MTT assay
Time (d) 0 pmol/L 50 pmol/L 100 pmol/L
1 0.051£0.004° 0.072+0.010" 0.077+0.005*
2 0.062+0.006° 0.084+0.010" 0.112+0.005*
3 0.096+0.008 0.105+0.003 0.115+0.009
4 0.097+0.014° 0.056+0.012° 0.080+0.003*

0 pmol/L s

(P<0.05)

Note: The superscripts after the average values denote significant difference (P<0.05)
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Fig. 2 Morphology of grass carp preadipocytes development [24] Todorgevié, et al. [25]
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Fig. 3 Morphological changes of grass carp adipocytes treated with EPA
A, D, G. 0 umol/L(100x); B, E, H. 50 pmol/L(100%); C, F, I. 100 pmol/L(250x)

120r  [3 opmol/L  E# 50 umol/L 100 pmol/L (Nuclear respiratory fac-

tor-1, Nrf-1) HUFA
PGC-la (341

100

=]

<
< ]
%

o0

S
SR
HRRIRNL

AHAE
A value ratio
D
S
2

B

3
;
¥

%%

2
::‘“
2%
5
4

52

s X BB
1l Xt

Control

121 s T

10F Treatment

LA KK K KN

S
S
;
5
by
2%

o
3535
355

5
<
s

52

%
<
5t

(=]

Kb BB E] Treated time/d

4 EPA

Fig. 4 Effects of EPA on differentiation of grass carp preadipo-
cytes by Oil Red O extraction «
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EFFECTS OF EPA ON THE PROLIFERATION AND DIFFERENTIATION OF
GRASS CARP PREADIPOCYTES

LIU Pin', JI Hongl, LI Chao!, HUANG Ji-Qin1 and Marijana Todor&evié?

(1. Department of Fishery Science, College of Animal Science and Technology, Northwest A&F University, Yangling 712100,
China; 2. Nofima, Norwegian Institute of Food, Fisheries and Aquaculture Research, Bergin P.O. Box 5010, Norway)

Abstract: We investigated the effects of eicosapentaenoic acid (EPA) on proliferation, differentiation and gene expression
of lipid metabolism in grass carp (Ctenopharyngodon idellus) preadipocytes. The developmental process of grass carp
preadipocytes was observed at 0, 4, 6 and 14d after seeding. The proliferation of the preadipocytes was detected by methyl
thiazolyl tetrazolium (MTT) assay method. The differentiation degree of cell was detected by oil red O staining after
treated with 0—100 pmol/L EPA. The cell was treated with 100 pumol/L for two days after the cell confluence, and then
RNA was isolated. The expression of peroxisome proliferation activated receptors (PPARs), lipoprotein lipase (LPL) and
peroxisome proliferatoractivated receptor gamma coactivator-lo (PGC-1a) were detected by real-time PCR. The results
showed that grass carp preadipocytes could reach confluence on seeding for six days in growth medium. The proliferation of
preadipocytes was significantly promoted after EPA treatment with various levels for two days (P<0.05), and the promotion
effect disappeared at 3d. In comparison with the control group, intracellular lipid accumulation was significantly decreased at
1d following the addition of EPA (P<0.05). At the same time, the mRNA level of LPL and PGC-1a were also significantly
elevated after treated with 100 pmol/L EPA for two days (P<0.05), but there was no significant difference of the gene expres-
sion of PPARs observed between groups. It could be concluded that EPA enhanced the proliferation and inhibited the differen-
tiation of grass carp preadipocytes. The suppression function of EPA on adipocytes differentiation and lipid accumulation
might be related to its regulation on the expression of the lipid-metabolism-related genes, such as PGC-1a and LPL.
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