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ABSTRACT

It has been reported that CLA decreases fat deposition in vivo and in vitro experiments. Among CLA isomers, c9t11
and t10c12 have been shown to exert active biological activities. For example, t10c12 reduces body weight and
increases lean body mass, whereas, c9t11 has little effect on body fattness. However, the underlying molecular me-
chanism for the anti-obesity action of CLA isomers are not well understood. The purpose of this study was to examine
the effects of t10c12 and c9tl1 on lipid accumulation, cell proliferation, cell death and the expression levels of Ucp
genes which are proposed as targets for anti-obesity in 3T3-L1 preadipocytes. Isomers of CLA at 50 # M were added
into preadipocyte differentiation medium for 3, 6 and 9days. Control cells received only the vehicle in the differentia-
tion medium. Cytochemical analyses for lipid accumulation, cell proliferation and apotosis were carried out to compare
lipidogenesis and cellular activity. RT-PCR analysis of GAPDH, Ucp 2, 3 and 4 were also performed to find any modu-
latory effects of CLA isomers on the metabolic genes. Lipid accumulation indicated by Oil Red-O staining was inhi-
bited in CLA isomers as compared to the control. T10c12 isomer showed less lipidogenesis than c9t11 did. A decrease
occurred in CLA isomers as shown by BrdU incorporation. Apotosis has occured at higher level in t10c12 when
compared to that of t9c11. Ucp 2, 3 and 4 genes were also upregulated in CLA isomers. T10c12 showed higher level of
Ucp gene expressions than the ¢9t11 did. The biological activities of CLA isomers were also found to be different
during differentiation of 3T3-L1 preadipocytes, suggesting that different isomers may be active in certain stage of
lipidogenesis. The results indicate that both c9t11 and t10c12 CLA isomers decrease lipidogenesis, inhibit cell prolife-
ration, increase cell death and upregulate in Ucp gene expressions during 3T3-L1 preadipocyte differentiation. T10c12
isomer was more effective than c9t11 in overall anti-obesity activity. (Korean J Nutrition 37 (7): 533 ~539, 2004)
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Fig. 1. A schematic diagram showing time schedule for cell dif-
ferentiation and assays for lipid accumulation, cell proliferation,
cell death and gene expression. 313-L1 cells were cultured in
Dulbecco’s Modified Eagle Medium (GiboBRL Grand Island,
NY, USA) containing 10% fetal bovine serum (FBS; PAA, Exton PA,
USA) for appropricrie intervals depending on culture periods. 50
« M of CLA isomers were added at the beginning of cell culture
in the presence of insulin, dexamethasone and IBMX (IDI) for 3
days, and then only with insulin for the rest of cell culture. Some
of the cells were plated on gelatin-coated coverslips to ease
subsequent procedures for the analyses of lipid accumutation,
cell proliferation and death. Abbreviations: BrdU; Bromodideoxy
uridine DMEM; Duibecco’s modified eagles medium FBS; Fetal
bovine serum, 1IBMX; 1-me-thyl-3-isobutylxanthine, ID); Insulin +
dexamethason + IBMX, RT-PCR; Reverse transcript polymerase
chain reaction.
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U. S. A)o= ujaala, A7} confluentdHA] &4e}7] Al
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Fig. 2. The intensity and distribution of the lipid accumulation in
differentfiating 313-L1 preadipocytes were arbitarily determined
as infense, moderate or weak staining. Magnification = 400 X.
Scale bar = 10 ¢zm.
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Table 1. The effect of CLA on lipid accumulation in 3T3-L1 cells undergoing adipocyte differentiation in the 3, 6 and 9th day”

Proportions (%) of cells showing the following staining intensities during cell differentiation at

Group Day 3 Day 6 Day 9
Intense Moderate Weak Intense: Moderate Weak Intense Moderate Weak
Control  94.83 +2.03% 326+127°1.94+0.76° 94.76+0.04° 2.24+0.03°0.00=-0.00° 96.55+222° 3.45+ 2.22° 0.00 + 0.00°
cot 32.26+0.19° 6563004 2.12+0,14® 2583 +0.19° 71.70+0.23° 2.48 = 0.41° 39.23 & 0.40° 60.77 +0.39" 0.00 = 0.00°
CLA
t10ci2  40.74+240° 5508 +2.53°419+0,12° 4469098 4832+ 1.06° 6.99+0.12° 26,08 +0.44° 71.91 +0.2° 2.00+0.18°
CLA

"' Number of cells scored were 900— 1500 in an experiment of three replicates. The values were presented as means +S.D.
? The values with different superscripts within same column are significantly different at p<0.05 level.
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Fig. 3. The time-course effect of CLA on the proliferation of 373-
L1 preadipocytes undergoing adipogenesis. BradU-positive cells
were quantitated to determine the effect of CLA on 3T3-L1 cell
proliferation. No cell proliferation was found at day 9 as evi-
denced by BRDU incorporation. The values with different su-
perscripts are significantly different at p<0.05 level.
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Fig. 4. The time-course effect of CLA on cell death of 313-L1 prea-
dipocytes undergoing adipogenesis. apoptosis shown by DAPI
staining in 3T3-L1 preadipocytes during diffemntiation induction.
Quantitation of apoptotic cells during 3T13-L1 preadipocyte dif-
ferentiation. The values with different superscripts are significan-
tly different at p<0.05 level.
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Fig. 5. RT-PCR of Ucp genes during 3T3-L1 pre-
adipocyte differentiation and relctive rations
Ucp2 (A), Ucp3 (B) and Ucp4 (C).
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