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Effects of Docosahexaenoic Acid on Rat Adipocytes
Proliferation and Differentiation
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Abstract To investigate effects of docosahexaenoic acid DHA on proliferation and differentiation of rat adipocytes and to
elucidate its potential mechanism rat’ s primary preadipocytes in vitro were cultured. Treated adipocytes with O pmol/L  control
group 40 pmol/L lower dose group and 160 pmol/L higher dose group DHA. Cell living rations and proliferation were
analyzed by trypan blue exclusion and MTT assay. the degree of adipogenesis and differentiation were measured by Oil Red O
staining extraction assay and the expression of peroxisome proliferation activated receptor-yY2 PPARY2 mRNA were detected by
reverse transcriptase-polymerase chain reaction RT-PCR . It was demonstrated that cells living ration and the optical density

OD of MTT were all decreased especially treated by 160pmol/L. DHA at 60 72 hours P <0.05 . The OD of Oil Red O
staining and the expression of PPARY2 mRNA were all decreased after treated by 160pmol/LL DHA P < 0.01 . It can be
concluded that DHA can inhibite proliferation and differentiation of adipocytes in some degree. Higher dose of DHA can markedly
decrease adipogenesis and prevent differentiation of adipocytes which may be in part associated with its effect on decreasing the

expression of PPARY2 mRNA.
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0.4%
1:1
3 ~ 5min

% = / + X
100 %
1.4 MIT
96
CO,
DHA 3 24h 48h 72h  96h
MTT 20pL MTT
37°C 4h
150p1. DMSO 10min 490nm
0D
1.5 (0]
1 DHA 72h PBS
2 10% 30min PBS 2 0.5% o
20min PBS 3 37 C
2000pL 100 %
10min 500 nm
0D
1.6
Trizol
RNA RNA 2ul,. RNA
c¢DNA 2ul, PCR
PPARY2 GenBank NMO13124 5
CIGCTGCTGTTTCTGTITCTC3 5" GACGGATTGCCCTCATTT 3’
94 C 3min 94 °C Imin 54.2 C
Imin 72 C Imin 34 72 C 10min

468 bp B-actin 5'TTGTGCCTTGATA

GTTCGC3' 5" AGTCCTTCTGACCCATACCC3’
94 C 3min 94 C Imin 56.5 C Imin 72 C
Imin 26 72 C 7min 261
bp PPARY2  (-actin PCR 10pL
1.0 % 0.5pg/mL
Dolphin-DOC
PPARY2  B-actin
1.7
+ xts
SPSS 11.5
2
2.1 DHA
1 1 DHA
160gmol/L P <0.05

COHER MM RFTEATIR S HEE  http://journals. im. ac. cn



842 Chinese Journal of Biotechnology 2005 Vol.21 No.5
160gmol/L 160pmol/L. DHA 72 h 0]
10.00 160pmol/T. DHA 0
80.00 1
s . : 3 0 0D
.a 60.00 1
g
=)
£ 4000} 2 2 160pmol/L. DHA 72 h
2 P<
3
20.00 0.01 DHA
0.00
Control 40 umol/L 160 umol/L
1 DHA
Fig.1 Effects of DHA on preadipocytes viability
by trypan blue exclusion
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160pmol/L DHA ~ 72h P <0.05
DHA
DHA 160pmol/L 1
2
1 MIT DHA
Table 1 Effects of DHA on preadipocytes proliferation
by MTT assay
Time
24 h 48 h 72 h 96 h
Groups
Control ~ 0.153 £0.026 0.201 +0.024 0.294 +0.008 0.332+0.016 Fig.3 Ol red O staining adipocytes
40pmol/L 0.151 +0.014 0.199+0.047 0.290 +0.049 0.327 +0.030 A preadipocyes treated 72 h by 160pmol/L. DHA  x 100
160pmol/L. 0.132+0.013 0.195+0.0170.237 + 0.036* 0.325 + 0.031 B control  x 100 .
* P<0.01 vs control group
2 DHA Xxts n=6
04 r Table 2 Effects of DHA on differentiation of
O Control adipocytes X +s n=6
o3 b E 40 umol/L Treatment 0D 72 h
' 160 umol/L
| | pwmol/ Control 0.345+0.032
a 40pmol/L 0.332+0.024
160gmol/L 0.206 +0.021"
**% P <0.01 vs control group

72h 96h PPARY
2 DHA
Fig.2 Effects of DHA on rat preadipocytes proliferation PPARY2
DHA PPARY2
2.2 DHA RT-PCR PPAR72 mRNA
1 40pmol/L
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Fig.4  Agarose gel electrophoresis of PPARY2
1 control 2 40pmol/L DHA treated 3 160pmol/L DHA treated.
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Fig.5 Expression of PPARY2 mRNA in adipocytes
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