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16 ABSTRACT

17

18 Obesity and other lipid metabolism-related dise&se® become more prevalent in
19 the recent years due to the drastic lifestyle chanygl dietary patterns. Unsaturated
20 vitamin E, tocotrienol (T3), represents one of nast fascinating naturally-occurring
21 compounds that have potential to influence a braade of mechanism underlying

22 abnormal lipid metabolism process. But howeveeiticacy and mechanism have been
23 uncertain due to scarcity of data concerning tfecebf T3 on lipid metabolism. In this
24 study, we found out a series of entrancing expeartaieevidences on how T3 affects
25 lipid metabolism in differentiated 3T3-L1 preadigtes. Treatment of T3 (2DM),

26 especiallyp andy isomers, inhibited the accumulation of triglyceriand lipid droplets
27 in differentiated 3T3-L1 cells. This manifestatimas supported by mRNA and protein
28 expressions of crucial lipid metabolism-relatedagehe present study provided a
29 novel set of data pertaining to the possibilityf@fas an anti-metabolic disorder agent.
30

31 Key Words. Tocotrienol; Tocopherol; Triglyceride; Lipid metaism
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1. Introduction

According to the world health organization (WHOXFange in lifestyle and habits
which contributes to a change in dietary patteasehncreased in the generation of
lifestyle-related diseases especially those closgked to heart, liver, obesity and other
metabolic-related afflictions. Moreover, obesityparticular has become more prevalent
in a certain social strata [1]. Though several apphes have been done regarding the
amelioration of obesity, most of these undertakiaggely unsuccessful. Several
experimental trials concerning molecular regulattbsome known lipid species such
as triglyceride (TG) and cholesterol (Cho) via bgctally active molecules are in route
to reduce abnormal lipid accumulations.

The fat homeostasis is characterized between fahegis and fat breakdown in the
biological system. Metabolic-related diseases siscbbesity happen when the balance
between energy intakes exceeds energy expend2uBg. [Glucose generated from
carbohydrates stimulates lipogenesis by makingsitlsstrate for lipogenic process
which is glycolytically converted to acetyl-CoA. iSlconversion then provides an
ample substrate (acetyl-CoA) to be carboxylateddstyl-CoA carboxylase (ACC) to
malonyl-CoA of which it is elongated by fatty aggnthase (FAS) to create fatty acids
of dependent types. Regulation of this complexrpiésy would consequently affect fat
storage potential.

Since the discovery of adipose tissue as one dditee that could synthesize fatty
acids, this led to the initial conclusion that thesue is the major site for lipogenesis [4].
Therefore, understanding the cellular mechanisvaed in the aberration of the

homeostatic status of fat storage and usage iadip@se tissue could entail an array of
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new insights regarding the possibility of futureapiacological target for the treatment
of obesity and other metabolic-related diseases.

Recently, a handful of studies have been repoedarning the novel utilization of
functional food components and nutrients as possitiiibitory agent against
endogenous lipid accumulation generated by abelipdtmetabolic process. For
instance, catechin has been reported to inhibgtcagte differentiation via down
regulation of peroxisome proliferator-activatedagtor (PPAR)y and
CCAAT/enhancer binding protein (C/EBR)tn 3T3-L1 cells [5]. Furthermore,
administration of carotenoids and retinoids hasbedxed to have anti-adiposity
through nuclear receptors regulation [6].

Vitamin E is the generic name for tocopherol (Taeyl tocotrienol (T3). Structurally,
these vitamin E classes differ only in their sitl@aias (Fig. 1). Toc has saturated phytyl
side chain, while T3 contains unsaturated isopcetal. To date, eight substances have
been found in nature as vitamind; -, y-, andd-Toc anda-, -, y-, andd-T3. T3 has
recently gained increasing interest due to its isé\Veealth-promoting properties that
differ somewhat from those of Toc. For example pi@ects neuronal cells against
oxidative damage, and have anti-angiogenesistamidr, and lipid-lowering activity
[7-12]. However, it should be noted that only fesppr have been published focusing
on the biological effect of T3 on lipogenesis ie @idipose tissue. T3 is reported to
suppress adipocyte insulin-induced differentiatod Akt phosphorylation in 3T3-L1
preadipocytes [13]. It was also cited thd3 isomer may improve obesity-related
functional abnormalities in adipocytes by attemugtuclear factor (NFB activation
and the expression of inflammatory adipokines [T4pugh these data emphasized the

potency of T3 as anti-adipogenic and anti-inflanomnatgents in adipocyte cells, it is
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also worth to note that the lipid metabolic pathwsayery complex as such regulation
only of those genes (NEB and inflammatory adipokines) would not confirne th
clinical usage of T3 as future anti-metabolic dssemedicine. Because of the scarcity
of data concerning the impact of T3 as potentmtiimetabolism regulator in adipose
tissues, further biological studies are neededuttigate the mechanisms involve on
how T3 affects the interaction of crucial genethia lipid metabolism pathway in
adipocyte cells. In this study, investigations @mig the modulation of T3 on lipid
metabolism via multiple metabolic genes regulatrodifferentiated 3T3-L1
preadipocytes were clearly elucidated trough cal)URT-PCR and western blotting

analyses respectively.

2. Materials and methods
2.1 Reagents and cells

T3 isomers and-Toc were kindly provided by Eisai Food & ChemiCa., Ltd
(Tokyo, Japan) and were dissolved in ethanol atn@entration of 50 mM as stock
solution. 3T3-L1 preadipocytes were obtained fromRIKEN cell bank (Tsukuba,
Japan). The cells were cultured in DMEM medium lfraggucose; Sigma, St. Louis,
MO) containing 0.3 g/L L-glutamine and 2.0 g/L sami bicarbonate supplemented
with 10% fetal bovine serum (FBS; Biowest, Parisree), 100 kU/L penicillin, and
100 mg/L streptomycin (Gibco BRL Rockville, MD) &f °C in 5% CQ95% air
atmosphere in a humidified incubator. All reageargsd in this study were of analytical
grade.
2.2 Preparation of experimental medium for cell culture studies

T3 isomers and-Toc stock solutions were diluted with 10% FBS/DMEMgh
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glucose) medium to achieve the desired final comagan (0-50uM). The final
concentration of ethanol in the experimental medwas less than 0.1% (v/v), which
did not affect cell viability. Medium with ethanalone was similarly prepared and used
as control medium.
2.3 Cdll viability assay

For cell viability assays, 3T3-L1 preadipocytes<(2d cells/well) were
pre-incubated with 10% FBS/DMEM (high glucose) tell culture plates. 24 h later,
the cells were washed with phosphate buffereds@RBS) and medium was replaced
with the experimental medium. After incubation 22 h, the number of viable cells was
determined using WST-1 reagent according to theufaaturer’s instructions (Dojindo
Laboratories, Kumamoto, Japan). In brief, WST-Igesd (10uL) was added to the
medium, and incubated at 37 °C for 3 h. AbsorbdA66/655 nm) of the medium was
measured with a microplate reader (Model 550, BaalRaboratories, Hercules, CA).
2.4 Adipocyte differentiation

3T3-L1 preadipocytes (2 x dtklls/plate) were seeded in a 35 mm cell cultuagegs|
supplemented with 10%FBS/DMEM (high glucose), ammlibated until confluence.
Differentiation was then initiated by 10%FBS/DMERidh glucose) containing 0.25
uM dexamethasone, 0.5 mM 3-isobuthyl-1-methylxargland 1Qug/mL insulin in the
presence or absence of T3 isomers@iidc. The cells were then further incubated for
6-8 din 10%FBS/DMEM (high glucose) containingdig/mL insulin in the presence or
absence T3 angt Toc. Medium change containing the latter was peréa at every 2 d
interval from the start of the differentiation. éay 8, cells were harvested for TG, T3
and Toc cellular uptake analyses.

25TG analysis
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Cellular TG concentrations were evaluated usinglratethod [15]. Briefly,
differentiated 3T3-L1 cells were washed with PB8 aarapped using rubber
policeman, transferred into eppendorf tube (1.5 ard were centrifuged for 10@0for
3 min. Cell pellets were transferred to micro snaghube with the addition of 50Q0L
PBS buffer for homogenization. After homogenizatioontents of the cellular protein
were determined using Bradford protein assay [C&]lular TG was measured using
commercial TG kit (Wako, Osaka, Japan).

2.6 Oil Red O staining

Differentiated 3T3-L1 cells were washed with PBS arere fixed using 4% formalin
for 60 min. After fixation, the cells were washedhndistilled water, stained with
filtered oil red O working solution and washed het with distilled water. Visualization
of the stained lipids was performed using photoagcaph system.

2.7 T3 and Toc cellular uptake of 3T3-L 1 differentiated cells

Cellular uptake of T3 and Toc in differentiated 3IBcells were measured using
4000 Qtrap LC-MS/MS (AB SCIEX, Tokyo, Japan). Inelfrat day 8 after cellular
differentiation, differentiated 3T3-L1 cells wereashed with PBS, suspended in 2 mL
of water in a micro smashing tube for homogenizatfol mL aliquot of 6% ethanolic
pyrogallol and | mL of uM ethanolic 2,2,5,7,8-pentamethyl-6-hydroxychroman
(internal standard) were mixed with the cell suspam The sample mixture was added
with 0.2 mL of 60% aqueous KOH and incubated atG@®r 30 min. After the mixture
was cooled down at room temperature, 1.5 mL of mate 5 mL of hexane were added
for extraction. The samples were then centrifugetbD@Qy for 5 min, and the upper
hexane layer was collected and dried. The resicdagereconstituted in 1Q€ of

hexane, and a portion of the aliquot(5 was injected to LC-MS/MS for analysis.

Page 8 of 29
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153 Separation was performed at 40 °C using a silit@anco (ZORBAX Rx-SIL, 4.6 x 250
154 mm; Agilent, Palo Alto, CA). A mixture of hexaneA-dioxane/2-propanol (100:4:0.5)
155 was used as the mobile phase at a flow rate ahL/in. T3 and Toc were detected by
156 atmospheric pressure chemical ionization mode (ARZ$/MS parameters were

157 optimized withT3 and Toc (Eisai Food & Chemical ddd) standards in APCI mode
158 (negative). T3 and Toc were determined using thiipheireaction monitor (MRM)
159 mode as followsa-Toc, nVz 429.551Wz 163.0;0-T3, m/z 423.4/z 163.1;3-T3, m/z
160 409.4>/z 148.9;y-T3,m/z409.4>/z2 148.9;5-T3, Mz 395.4>51/z 135.0. Cellular T3
161 and Toc contents were calculated in nmol/mg pratéifferentiated 3T3-L1 cells.
162

163 2.8lsolation of total RNA and analysis of mMRNA expression

164 Total cellular RNA was isolated with an RNeasyRigi kit (Qiagen, Valencia, CA)
165 for real-time quantitative reverse transcriptionfFPRT-PCR). cDNA was synthesized
166 using a Ready-To-Go T-Primed First-Strand kit (G&akhcare, Piscataway, NJ), and
167 PCR amplification was performed with a CFX96 Reahd PCR Detection System
168 (Bio-Rad Laboratories, New South Wales, Australisihg SYBR Premix Ex Taq

169 (Takara Bio Inc., Shiga, Japan) and gene-speaifingrs forFAS, carnitine

170 palmitoyltransferase IGPT1), stearoyl-CoA desaturase 30D-1), acetyl-CoA

171 carboxylase 1ACC1), sterol regulatory element-binding protein SREBP 1c),

172 adiponectin receptor 2ADIPOR2), uncoupling protein 2{CP2),

173  3-hydroxy-3-methyl-glutaryl-CoA reductasdNIG-CoA-R), low-density lipoprotein
174  receptor (DLR), PPAR-y, and beta actirp(actin). PCR conditions were 95 °C for 60 s,
175 95°Cfor5 s, and 65 °C for 30 s for 40 cycles.

176 2.9 Western blotting analysis
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Differentiated 3T3-L1 cells proteins were extracted separated by SDS-PAGE
(4-20% e-PAGEL; Atto, Tokyo, Japan). The proteindsmwere transferred to
polyvinylidene fluoride membranes (Invitrogen, Gadd, CA). After blocking for 1 h,
membranes were incubated with primary antibodiesA&, CPT1, SCD-1, ACC1,
SREBP 1c, UCP2, LDLR,PPAR-andp-actin (Cell Signaling Technology, Beverly,
MA), followed by horseradish peroxidase-conjugatedondary antibody (Cell
Signaling Technology). ECL Plus (GE healthcare) wsed for detection. Bands
intensities were measured using Image Lab softwargon 3.0 (Bio-Rad
Laboratories).

2.10 Statistical analysis

The data were expressed as the mean * standaatide(iSD). One-Way ANOVA

was performed, followed by the Bonferroni/Dunn testmultiple comparisons.

Differences were considered significanPat 0.05.

3. Results
3.1 Treatment of T3, especially 6 and y isomers, inhibits TG and lipid droplets
accumulationsin differentiated 3T3-L 1 cells

Sample treated 3T3-L1 preadipocytes were subjgot¥dST-1 assay. Results
showed that most of the T3 isomers exhibited cyioteffect to 3T3-L1 preadipocytes
at higher doses (20-2M) except that o6i-T3 which only showed significant
cytotoxicity at 50uM (Fig. 2). Howeverg-Toc did not show any cytotoxic effect to
3T3-L1 preadipocytes. Since most of the T3 isorsbmved less cytotoxic effect at 25
uM, this concentration was used in the succeedipgmxents.

Next, differentiated 3T3-L1 cells were treated with or Toc for 8 d, and cellular TG
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was extracted. TG levels were measured using TGumieg Kit (Wako), and
expressed as mg/mg protein. T3 showed abrogati®i®Gah differentiated 3T3-L1 cells
at dose dependent manner (Fig. 3). T3 isonmiers andp-T3) attenuated TG levels at
25-50uM concentrations, but-T3 showed attenuation only at p®. However,
unexpectedly, there were no significant differenaeserved in the cellular uptake
concentration of T3 and Toc (Fig. 4). This suggestat the molecular structure &f

v-, andp-T3, rather than their amounts in the 3T3-L1 israportant determinant for
their bioactivity. This possibility needs furth@wvestigation, because it has been
generally known thai- andy-T3 exert bioactivity (e.g., cytotoxicity) at lower
concentrations than other T3 and Toc isomers beaafusster rate of cellular uptake.
Moreover, this is the first data reported regardimgmeasurement of T3 and Toc
cellular uptake in differentiated 3T3-L1 cells whimight give valuable information as

to the differing T3 and Toc cellular incorporationdifferent cell lines.

In order to confirm whether T3 or Toc affects thped droplets accumulation in
differentiated 3T3-L1 cells, oil red O staining agsvas performed. Cellular lipid
droplets aggregations were significantly observechf6 to 8 d after differentiation (Fig.
5). Differentiated 3T3-L1 cells treated with T3 sheml significant reduction of lipid
droplets with higher effect exhibited By, y-, andp-T3 isomers respectively. Though
a-T3 also showed a less reduction of lipid droplisseffect was comparable with other
T3 isomers (Fig. 5). Moreovet; Toc did not showed any observable reduction ad lip
droplets in the differentiated cells.

3.2 Regulation of T3 to crucial lipid metabolism-related genes and proteinsin

differentiated 3T3-L 1 cells

10
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Effects of T3 or Toc on mMRNA expression levelsaing known crucial lipogenic
genes were investigated. Differentiated 3T3-L1sce#ated with or without T3 or Toc
at 8 d after differentiation were harvested andestibd to mMRNA extraction. Selected
genes mMRNA expressions were evaluated using RT-Egptession of crucial lipid
metabolism-related genes suctFAS, SCD-1, ACC1, SREBP 1c, LDLR, andPPAR-y
were significantly down regulated By andy-T3 (Fig. 6). On the other hanghT3
showed down regulation ®8CD-1, ACC1 andLDLR genes respectively. There were no
significant attenuation observed T3 anda-Toc. In contrast, only- andy-T3
significantly up-regulate@€PT1, ADIPOR2 andUCP2 genes expressions (Fig. 6). In
this study, interestingly, gene that codes for &yrathesis KIMG-CoA-R) was not
regulated by all experimental groups. This obs@mmatvas in coherence with our
previous animal and cell culture studies [12]. Weréfore hypothesized that the
reported lipid lowering effect of T3 might be me@ia by its regulation to other crucial
lipid metabolism-related genes rather ti1G-CoA-R gene. The present study caters
an immense possibility that T3 can regulate a vaiglay of essential genes necessary
for lipid metabolism.

Finally, we extracted the proteins from difigiated 3T3-L1 cells incubated with
T3 and Toc for 8 d, and analyzed the proteins ususjomary western blotting
procedure. Protein blots revealed tsraandy-T3 markedly repressed FAS, SCD-1,
ACC1, SREBP 1c, LDLR, and PPARprotein expressions (Fig. 7). Up regulation of
CPT1 and UCP2 proteins were also observed andy-T3 treated 3T3-L1
differentiated cells. Howevep; T3 did not showed remarkable regulation to akstd
proteins though it displayed significant mRNA regjidn toSCD-1, ACC1, andLDLR

genes (Fig. 6). In the present study, befhi3 anda-Toc did not show any significant

11
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regulation to all the proteins (Fig. 7).

4. Discussion

The modulation of precise gene expression espgcthalse that activates lipid
metabolism process in response to nutritional fadias become an immense
significance as to the search of novel functionalfconstituents that could
physiologically rectify the aberrant expressionshase genes. In our previous studies,
T3 significantly attenuated TG accumulation viatyenic andg-oxidation genes
regulations [12]. In order to unravel the profoundchanism involve regarding the
bioactivity of T3 against lipid metabolism, we irstiggated the effect of T3 to crucial
lipid metabolism-related genes that significantiffuences this metabolic machinery in
differentiated 3T3-L1 preadipocytes.

In this study, T3 isomers but netToc showed a significant cytotoxic effect to
3T3-L1 preadipocytes at 30-5M (Fig. 2). Moreover, as to the reason whyoc did
not show any cytotoxic effect to the cells is siitknown. But such manifestation has
been observed in different cell lines such as huhggratocellular carcinoma (HepG2)
[12]. Moreover, T3-induced TG attenuation was digantly observed in differentiated
3T3-L1 cells with higher efficacy to that & andy-T3 isomers (2pM) (Fig. 3).
Conversely, although T3 significantly attenuated if@T3-L1 cells, the concentrations
of T3 and Toc cellular uptake were not significgrdifferent (Fig.4). Furthermore,
since 3T3-L1 cells were incubated with T3 and Tarcsiuch a long time (8 days), this
may raise the possibilities of the role of T3 metabs in the present experimental
condition as such further studies are needed tdzite the mechanism behind this

observed experimental phenomenon.

12
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To date, very few data have shown the ability ehed' 3 isomers such as and
v-T3 in the reduction of cellular TG in adipocytdldimes [13], but however it is also
important to note that-Toc failed to show significant TG attenuation (F3j.
Interestingly, lipid droplets accumulation in diféatiated 3T3-L1 cells were also
markedly reduced by T3 (Fig. 5). In its simplestfiolipid droplets controls the storage
and hydrolysis of neutral lipids including TG or&ésters and its regulation is of vital
importance in the development of lipid-related dsas [17]. Therefore, T3, but not Toc,
may attenuate TG accumulation by reducing lipidotets in the differentiated
preadipocytes. Our findings provided a new infoiorategarding the effect of T3 (all
isomers) as well as Toc on the TG levels in diffidieged 3T3-L1 cells.

T3 has been increasingly known as potential comgdiat can reduce TG
accumulation. For instance, it was reported thasU@resses TG accumulations and
cellular differentiations in preadipocytes celldgvia Akt phosphorylation and
transcription factor C/EB&®down regulatiorj13]. But however it is very vital to note
that lipid metabolic process involved a complextasysof genetic and enzymatic links
that are directly or subsidiarily interplaying taostain lipid homeostasis. In the present
study, T3 significantly modulated an array of getied are crucial for lipid metabolism.
Among these genes, T3 observably showed regultadithhose genes that code for lipid
biosynthesisgKAS SCD-1, ACC1, ADIPOR2 andLDLR) andp-oxidation CPT1 and
UCP2). Additionally, transcription factors such @REBP 1c andPPAR-y were also
markedly regulated by T3 (Fig. 6). Moreover, dowgulation of cleaved SREBP1c
was also observed in T3 treated differentiated BI &ells (date not shown) which
further justifies that the suppression of T3 to BRELc was firstly initiated by its

non-phosphorylated membrane-bound precursor theteagtivating its transcription

13
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processFAS andSREBPs are both noted to be the culprit of lipid syntheaisd
regulations of these genes are known to induce alrameductions of fat accumulations
[18, 19]. Specifically, this physiological role SREBP-1c in lipogenesis was initially
proposed for its direct control of lipogenic gesesh as those that codes for FAS and
acetyl coenzyme-A carboxylase (ACC) in the lived andlipose tissue [20]. Thus, the
dramatic reduction of TG observed in differentiaBd@®-L1 cells maybe associated with
the multiple modulation 0BREBP 1c, FAS andACC genes transcription by T3 (Fig. 6).
Moreover, reports showed tH8ED-1 inhibition results in the buildup of acyl-CoAs
which diminishes the inhibition of CPT shuttle amidl allow fat transportation to the
mitochondria for breakdown vigoxidation [21, 22]. Therefore, T3-induced down
regulation ofSCD-1 gene expression may partly explain the up requiadf CPT1 gene
expression thereby enhancigigxidation process in 3T3-L1 differentiated cells.
Interestingly, uncoupling protein 2 CP2), a mitochondrial gene that functions as
uncouplers of oxidative phosphorylation thus digBig energy as heat, was also up
regulated by T3 [23]. The mechanism of this neweak®ry is still unknown. However,
although the exact molecular mechanism of actiatiliscontentious, it is reported that
UCP2 expression is activated by the peroxisome pralitaractivated receptors
(PPARS) [24]. Contrary to our findings, T3 admirasion to 3T3-L1 differentiated cells
significantly down regulateBPAR-y and up regulated CP2 genes expressions (Fig. 6).
Whether the up regulatiddCP2 gene expression is directly associated with PPAR
transcription factor activation or by other unknomechanism, this issue is still open
for further research.

Besides this regulation of T3 to lipid metabolisatated genes transcription, protein

expressions of these genes were also significaagylated by T3 (Fig. 7). Importantly,

14
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B-T3 was not able to show significant regulatiosétected proteins even though it
exhibited significant mRNA regulation 8CD-1, ACC1, andLDLR genes (Fig. 6). This
might employ that the effect fT3 to these genes is confined only at mRNA level.
This observation may relate to the processes battvaescription and translation
regulation. The correlation between transcriptiod &ranslation level can vary
sometimes as there are many steps and factorved ol the two processes. An mRNA
may have a low expression profile, but may be stahl efficiently translated. To date,
to the best of our knowledge, this is the firstadaported concerning the wide
regulation of T3 to crucial lipid metabolism-reldterotein expressions in differentiated
preadipocytes.

The modulation of T3 to these crucial lipid metasml-related proteins accentuates
the possible reason as to the reported lipid-lavgeeiffect of T3 [12, 25]. Furthermore,
the underlying mechanism on how T3 (especiaiyndy isomers) significantly
regulated both mRNA and protein expressions ofiatlipid metabolism-related genes
can somehow be explained on its individual isomelegular structure differences.
This assumption has been currently in experimetgatlopment in our laboratory.
Generally, adhering to these valuable findingsulagon of T3 on both mRNA and
protein expressions of lipid metabolism relatedegewould create a possible down and
upstream modulation of interacting genes necegeatipid metabolism which
eventually could lead to the amelioration of abnalrhpid accumulations caused by
aberrant lipid metabolic process. A thorough stadyhow these regulated genes by T3
affects the other interplaying genes necessarthitotal cellular process of lipid
metabolism are of great importance future studiggdvide a probable lipid

metabolism regulation genetic profile for T3.

15
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Figurelegends

Fig. 1 Chemical structures of T3 and Toc.

Fig. 2 Effect of increasing concentrations of T3weioc (0-50uM) on cell proliferation

of 3T3-L1 preadipocytes. 3T3-L1 preadipocytes weceibated with T3 oa-Toc for 24

h, and then cell proliferation was evaluated witBTAL assay. Experimental procedures
are shown in Materials and methods. Data are es@dess mean + SD (n = 6). Means

without a common letter diffeP< 0.05.

Fig. 3 Effect of increasing concentrations of T3weioc (0-50uM) on TG levels of
3T3-L1 cells at 8 d after differentiation. Experim@ procedures are shown in
Materials and methods. Data are expressed as mgan(tr = 3). Means without a

common letter differP< 0.05.

Fig. 4 Cellular uptake of T3 or Toc (38M) at 8 d after differentiation. Below detection
limit of T3 and Toc cellular uptake were observeddontrol cells. Experimental
procedures are shown in Materials and methods. &ataxpressed as mean = SD (n =

3).

Fig. 5 Oil red O stained lipid droplets of 3T3-L1 cellsated with T3 on-Toc (25uM)

from 0, 6, and 8 d after differentiation. Scale=b@0um. Experimental procedures are

shown in Materials and methods.
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Fig. 6 Effect of T3 ora-Toc (25uM) on mRNA expression dfAS, CPT1, SCD-1,
ACC1, SREBP 1c, ADIPOR2, UCP2, HMG-CoA-R, LDLR, andPPAR-y genes in
3T3-L1 cells at 8 d after differentiation. Experimt& procedures are shown in
Materials and methods. Data are expressed as m8Bn(s = 3). Means without a

common letter differP< 0.05.

Fig. 7 Effect of T3 ora-Toc (25uM) on FAS, CPT1, SCD-1, ACC1, SREBP 1c, UCP2,
LDLR, PPARy, andB-actin protein expressions in 3T3-L1 cells at §tdra
differentiation. Experimental procedures are shawMaterials and methods. Each

Western blot is a representative example of data three replicate experiments.
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466 Fig. 7
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