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Effect of Docosahexaenoic Acid on Adiponectin mRNA Expression
and The Mechanism in 3T3-L1 Adipocytes
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Abstract: Objective To study the expression of adiponectin mRNA with different docosahexaenoic acid (22
6n-3; DHA) concentration in 3T3-L1 adipocytes. Method To examine this, 3T3-Ll adipocytes were incubated with
25pumol/L, 50pumol/L, 100pumol/L, 200pmol/L, 400pumol/L DHA, or with Bull Serum Albumin ( BSA) alone
(control) for 24 h. Adipocytes were also incubated for 24 h with DHA plus GW-9662, a PPAR«y antagonist, or with
DHA alone. The mRNA expression of adiponectin and PPARy was assessed by real-time fluorescence quantitative
PCR. Result Both 50umol/L and 100pmol/L DHA increased (P < 0.05) the expression of adiponectin mRNA
compared with the control (71.89% and 106.23% , respectively), the lowestest was in group 400pmol/L (P <
0.05) . The mRNA level of PPARYy in 100 pmol/L group was significantly 70. 24% higher as compared with the con-
trol (P <0.05) . Incubating with GW-9662 and DHA, decreases in the mRNA expression of adiponectin and PPAR~y
were 97.32% and 90. 90% , compared with the control respectively. Conclusion Our results demonstrate that DHA
affects the expression of adiponectin mRNA in 3T3-L1 adipocytes concentration-dependently, possibly by a mechanism
involving PPARYy.
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Fig. 1 The cell culture and differentiation procedure of 3T3-L1 adipocytes
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Fig. 3 Effects of diferent DHA concentration
on PPARy mRNA

2.5 PPARy ##15 GW-9662 X DHA
FIEREEL = FRIAMIBERTE A
2.5.1 DHA w1 ARl PPARy 45 3t % B} GW-9662
i g1 2 Al PPARy mRNA 2535 7K
JH 100pumol/L. DHA Zb 21 1 24 A Ui 40 M, LA
100 wmol/L PPARy 331 Pioglitazone &b 35 S FH 44 Xt
M, TI24h, KLEATLE 3K, K4 R, 5
25 X HRAHLE, Pioglitazone 55 DHA 4351 AT LA 4b 3
4 g 1t 2 mRNA i1 238.27% . 106.23% (P <
0.05), PPARy mRNA (1 % ik # Jm 255.72% .
70.23% (P <0.05),
2.6 DHA #in A PPARy 15 GW-9662
RBEEE = F1 PPARy mRNA &ik K
F£ 100umol/L DHA | 100pumol/L Pioglitazone 1
ZFHIMA 100 umol/L PPARy #5405 GW-9662 ik 3Hi%

FORFAS Nuirition for Healih

& 0 EE W mammm
F 9 -..__:..-r

sEER

ARy

LAY 1

Adponectin sad FPARY mlNA
- a

il Pl none A

4 100umol/L DHA, Pioglitazone XF5EX =
5 PPARy mRNA &K FHIF M
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adiponectin and PPARy mRNA

3 i

NRIR R IEAE 40 1k 5 B A WE — — Fob 244 i 017 240 J
AR R vk B T R B A R 5
52 BOE PR L L9 A N R G R DA G
DHA 7e— AR Wy it b &5 B, 7 TR Tl f0 28 fY f
M, PIRE S B . Neschen %50 43 51 I & A7
27% £ A 27 % LLAERFIAFBIR IR KB, 15 HUG
Je B, PR IR A R B L I TR 2R ok T R LT AE AT
WRIRLLAY 2.7 A5 RIS S LL AR R Il R IR 21 BA fhith
WRIR T K, KR IR I 3R e B T o IR Y 2
ffio LaRsh P scie i R, DHA Al f g 5 K 3% )
RILG 1Mo WA AINESE S % BH 125 pumol /L. DHA 4k
BE3T3-LL G 5 40 ML 24h J5, B IK R &

ol

-




> ANN
:_':I

DA AT DL ol ey
JEBEZE mRNA (35K, JFR R EMRBERE I, 2
DHA A8 —@E Wk & (AW 2 50 La) , g
BCR BN T M, Edg AR W, =k
2141 % 3% ] 100umol/L. DHA 1E i F 3T3-L1 g
[ 4 480, Mg Bk Z & (3R IA 540w/, BE DHA
e e RN, JEEER mRNA [FRIL FIEE B E, X
Ui HH DHA J875 JE K 3 e 1K 32 i [A] R 2 i

PPARy JE g i 5 AL R 7 A 3R 3k i E 22085
HF, ER—XHEREENEE R, 24
Pl geis" . CARTS & PEM LT — BRI 25
TZDs ( NT. & HiH) PPARy #3h5), U pioglitazone )
FIE 0 35 1 B 15 2R HC BT A8 35 0 i o 25 3 4 il 2 b AR
BRE AU, JELARTRL, 50 AR vy 3 i 3T3-
L1 S5 40 MRS BE 2 10k A2y st " . DHA 45 %
ANEFNHE Wi R AE  PPARy B RARBCAR, J2& @&
PPARy iR TH 15 g Ik 2 R AR T . AWK
W, KAMNEF AT, —EWRIE DHA 5 PPARy %
57 Pioglitazone — #£, W] LA [A] A $2 = fig Bk & Al
PPARy mRNA EiA/K-, TMi%iT PPARy #5405 GW-
9662 1] LIRH W DHA Xt Bt & KAWL MHEH, 5
Joneson ZEHIBFTE 45 B —2" | B DHA 7] L) 5E
I % PPARy R JRIK R Rk

S % 3k

[ 1] Krasnodebski P, Opolski G, Karnafel
W. Plasma adiponectin levels in acute myocardial infarc-
tion and during the postinfarction recovery period in pa-
tients with type 2 diabetes mellitus [ J] . Kardiol Pol.
2011; 69 (9): 924 -30.

[2] McLennan P, Howe P, Abeywardena M,
Muggli R, et al. The cardiovascular protective role of
docosahexaenoic acid [ J] . Eur J Pharmacol. 1996 Apr
4; 300 (1-2): 83-9.

[3] B3CH, fravie, WMl . NFEIRIRR
A s B PRI 3k 0k 2 i IILE A8 % o s £ B ) 522
[J] . BURHIBIEE %, 2004, (05) .

[4] HaroldMW, Clary BC. A synthetic antagonist
for the peroxisome proliferator-activited receptory inhibits
adipocyte differentiation [ J] . J Biol Chem, 2000;
275, 1873 - 1877.

[5] Oster RT, Tishinsky JM, Yuan Z, et al. Do-

) —|

enoic acid increases cellular adiponectin mRNA
and secreted adiponectin protein, as well as PPARvy
mRNA, in 3T3-LI adipocytes [J] . Appl Physiol Nutr
Metab. 2010 Dec; 35 (6): 783 -9.

[6] RAKAZI I, MUEI I ER H, RITZELER O. et
al. Adiponectin counteracts cytokine-and fatty acid-in-
duced apoptosis in the pancreatic beta-cell line INS-1
[J] . Diabetologia, 2004; 47 (2). 249 —258.

[7] Livak KJ, Schmittgen TD. Analysis of relative
gene expression data using real-time quantitative PCR
and the 2-A ACT Method [ J] . Methods, 2001; 25
(4): 402 -408.

[8] Gil-Campos M, Cariete RR, Gil A. Adipone-
ctin, the missing link in insulin resistance and obesity
[J] . Clin Nutr. (2004) .

[9] Neschen S, Morino K, Rosshacher JC, et
al. Fish oil regulates adiponectin secretion by a peroxi-
receptor-gamma-dependent

Diabetes. 2006 Apr; 55

some proliferator-activated
mechanism in mice [J] .
(4): 924 -38.

[10] s=4ker, Jewk, WES . RN
IR R SR SR RO NR TR &4 [J] . AerpAll
Regsadi, 2009, (03) .

[11] Kang BY, Kleinhenz JM, Murphy TC, et
al. The PPAR {gamma| Ligand, Rosiglitazone, Atten-
uates Hypoxia-Induced Endothelin Signaling In Vitro and
In Vivo [J] . Am J Physiol Lung Cell Mol Physiol.
2011 Sep 16.

[12] FRUEBIS J, TSAO TS, JAVORSCHI S, et
al. Proteolytic cleavage product of 30kd a adipocyte com-
plement-related protein increases fatty acid oxidation in
muscle and causes weight loss in mice [J] . Proc Natl
Acad sci usa, 2001, 98 2005 -2010.

[ 13 ] Cuzzocrea S, Pisano B, Dugo L, et al.
Rosiglitazone and 15-deoxy-Deltal2, 14-prostaglandin
J2, ligands of the peroxisome proliferator-activated re-
( PPAR-gamma ) ,
reperfusion injury of the gut [J] .
2003, 140 (2): 366 -377.

[14] Johnson C, Williams R, Wei JY, et al

reduce ischaemia/

Br J Pharmacol,

ceptor-gamma

Regulation of Serum Response Factor and Adiponectin by
PPAR~y Agonist Docosahexaenoic Acid [J] . Lipids.
20115 2011: 670479. Epub 2010 Sep 19.




