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ABSTRACT
Elastin, major protein of extracellular matrix, is specially found in cardiovascular tissues and contributing to

30-50% of the dry weight of blood vessels. Elastin regulates cell signalling pathways involved in
morphogenesis, injury response, and inflammation. The function of elastin is frequently compromised in
damaged or aged elastic tissues. Indeed, elastin degradation, observed during ageing, and the resulting
production of elastin derived peptides (EDP), have crucial impacts on cardiovascular disease (atherosclerosis,
thrombosis) or on metabolism disease progressions (type 2 diabetes or non-alcoholic steatohepatitis).

In the present study, we analysed the EDP effects on 3T3 pre-adipocyte cell differentiation. In a first part, we
treated 3T3-L1 cells with EDP and visualized the lipid droplet accumulation by the oil red-O staining and
measured the expression of various transcription factors and adipocyte-specific mMRNAs by real-time RT-PCR.
We demonstrated that elastin receptor complex, ERC, is activated by EDPs and decreased adipocyte
differentiation by a modulation of crucial adipogenesis transcriptional factor particularly PPARy. In a second
part, we identified the signalling pathway implicated in EDP-reduced cell differentiation. The flow cytometry
and immunocytochemistry approaches showed that ERC activated by EDP, produced a second messenger,
lactosylceramide (Lac-Cer). Moreover, this Lac-Cer production favoured the phosphorylation of ERK1-2 (p-
ERK1-2), to decrease adipocyte differentiation by a modulation of adipogenesis transcriptional factor PPARy.
To conclude, the EDP/Lac-Cer/p-ERK1-2 signalling pathway may be studied further as a critical target for
treating complications associated with adipocyte dedifferentiation such as obesity and diabetes insulin

resistance.

KEY POINTS

Elastin Derived Peptides (EDP) decreased PPARYy expression.

EDP reduced adipocytes differentiation.

Adipocytes differentiation is reduced by Lac-cer production and ERK1/2 activation.
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Over the past decade, several defective genes have been associated with obesity in humans such as genes

involved in appetite control [10]. However, such genetic mutations do not always explain the high rate of
obese people. Indeed, age, environment and eating habits are the main factor leading to obesity. Research
on this disease has focused on strategies for treating complications associated with obesity instead of
focusing on the major risk factors that affect this pathology. In the progression of this disease, the
extracellular matrix (EMC) play a key role in adipose tissue remodeling. Thus the several studies
demonstrated that proteases released by adipocytes, macrophages such as Cathepsin S, MMP-11, MMP-2,
MMP-12,... or the cleavage, folding alteration of collagen VI and the production of endotrophin, might
influence adipogenesis [20; 28]. Among the proteases mentioned, Cathepsin S, MMP12 or MMP2 belong to
the family of elastases, and involved to elastin degradation. Elastin is crucial for normal development and is
a major protein in adult cardiovascular tissues, contributing 30-50% of the dry weight of blood vessels [2].
Elastin endow tissues with elastic recoil and resilience [21], acting as an important adhesion template for
cells, and regulating cell signaling pathways involved in morphogenesis, injury response, and inflammation
Kielty [15]. Mutations in major structural components of elastic fibers, especially elastin, fibrillins and fibulin-
5, cause severe, often life-threatening diseases such as Marfan syndrome, supravalvular aortic stenosis and
cutis laxa [15]. The function of elastic fibers is also frequently compromised in damaged or aged elastic
tissues [19]. Indeed, fragmentation of elastin into elastin derived peptides, (EDP) during ageing has crucial
impacts on cardiovascular diseases such atherosclerosis, thrombosis and metabolism diseases [5; 11; 14;
24]. Recently, our team and others have shown that elastases (i.e. neutrophil elastase) are involved on
elastin fragmentation and EDP induced by elastases increased obesity, insulin resistance and type 2 diabetes
[17; 24; 29; 32]. During the last decade, our team has deciphered the signaling pathways triggered by the
elastin receptor complex (ERC) upon its binding to the canonical human sequence VGVAPG. This receptor
has a very singular composition that comprises three subunits: a peripheral 67 kDa subunit named Elastin
Binding Protein (EBP) or S-Gal (spliced-galactosidase) and two membrane associated proteins, a 55 kDa
protective protein/cathepsin A (PPCA) and a 61 kDa neuraminidase (Neuraminidase-1, Neul). Although the
role is still unknown, the PPCA subunit may contribute to the structural integrity of the ERC. The precise role
of Neul, the only receptor subunit with a cytosolic C-terminal tail, is still under investigation [31]. So far, the
role of Neul within the receptor complex was unknown and results from our group showed that, the catalytic
activity of Neu-1 is essential for signal transduction by the ERC [8]. Neu-1 could directly cleave sialic acids
either of N-glycosylation chain of receptor such as insulin receptor (IR) [5] or of the ceramide such as GM3
ganglioside to product lactosylceramide (Lac-Cer), which is now regarded as the second messenger of the
ERC [25]. Binding of EDP to the ERC results in a host of signaling events that depend on cell types and

therefore on the triggering of specific signaling cascades such as MEK1/2 activation, PI3Ky pathway [9; 11].
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the bioactive elastin-derived peptides (EDP) effect on 3T3-L1 fibroblast cell differentiation. We showed that
EDP/ERC interaction converted the GM3 ganglioside to Lac-Cer. Lac-Cer acted such as second messenger to
activate ERK1-2 pathway, to inhibit the expression of PPARy and adipogenesis-specific factors and to
decrease 3T3-L1 cell differentiation. The EDP/Lac-Cer/ERK1-2 signaling pathway may be studied further as a
critical target for treating complications associated with adipocyte dedifferentiation such as obesity and

diabetes insulin resistance.
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e o-L1 fibroblast cells were purchased from ATCC (Manassa, USA). EDPs was obtained by KOH hydrolys s
described previously [24]. The synthetic elastin (VGVAPG) and scramble (VVGPGA) peptides were purchased

from GeneCust (Dudelange, Luxembourg).

Cell line and culture conditions

3T3-L1 fibroblast cells were cultured and growing to confluence in Dulbecco’s modified eagle medium
(DMEM) supplemented with 10% (v/v) fetal bovine serum (FBS), 100 U/mL penicillin and 100 pg/mL
streptomycin (Invitrogen). Two days postconfluence, the cells were cultured for 48h in adipogenesis-
inducing medium (DMI) containing 0.25 uM dexamethasone, 0.5 mM 3-isobutyl-1-methylxanthine, and 1.5
UM insulin, supplemented with 10% FBS and 100 U/mL penicillin and 100 pg/mL streptomycin in presence
or absence of different agonists. This point was considered as zero of differentiation day (Do). Then, 3T3-L1
cells were incubated at different times in DMEM medium supplemented with 10% FBS, 100 U/mL penicillin

and 100 pg/mL streptomycin and 1.5 uM insulin in presence or absence of different agonists.

Cell viability assay

Cells were plated in microwell plates at 10* cells/mL and incubated for Do to Dg with or without EDP (50
ug/ml) UptiBlue 10% (v/v) was added in cultured medium. Plates were incubated for an additional 3 h and
reduction was then measured spectrofluometrically (Aex: 530-560 nm; Aem: 590 nm). Results were

calculated as percent of controls as follows: (Experimental absorbance / untreated control absorbance)x100.

Oil Red O Staining

Accumulation of triglycerides was visualized by staining with Qil red O (Sigma-Aldrich), essentially as
described previously [33]. Briefly, we prepared a stock solution of 0.5% (w/v) Oil red O in isopropanol. To
achieve a working concentration, 6 mL of stock solution was mixed with 4 mL of water. The cells were directly
fixed in situ with 10% buffered formaldehyde at 40°C for 1 hour, washed with phosphate-buffered saline
(PBS), stained with Oil red O working solution for 15 minutes, and finally washed with water. The triglyceride

accumulation was assessed microscopically with inverted microscope

RNA preparation and quantitative RT-PCR.

RNA were isolated as described previously [4] and converted to cDNA using SuperScript Il RT (Invitrogen Life
Technologies) and oligo dT24 primers. Quantitative RT-PCR was performed using the SYBR Green JumpStart
PCR kit (Sigma-Aldrich, St. Louis, MO) according to the supplier’s protocol. 36B4 and 18S RNAs were used as

internal controls.

Measurement of lactosyl-ceramide
Flow cytometry: After stimulation, 3T3-L1 cells were washed with ice-cold PBS containing 50 mM Na3VO4

and harvested using PBS EDTA 10 mM at 4°C. Cells were centrifuged (400 g, 10 min, 4°C), washed with PBS,
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1% formaldehyde before being analysed with a FACS Calibur cytometer.

Immunofluorescence: Cells (25 x 10%) were plated on glass-slides and incubated according to differentiation
protocol with or without different agonists. The fixation of the samples was made using 4% (v/v)
paraformaldehyde. The slides were washed with PBS, incubated with BSA 3% (w/v) for 30 min and overnight
with an anti-CD 17 antibody (anti-lactosylceramide). Then cells were washed with PBS and incubated for 45
min with an anti-rabbit Alexafluor-568 (™). Slides were incubated with mounting medium containing DAPI.
Immunofluorescence-labelled cell preparations were analysed using a Zeiss LSM 710 confocal laser scanning

microscope.

Western blotting

After stimulation, 3T3-L1 cells were washed with ice-cold PBS, lysed in ice cold buffer containing 10 mM Tris
pH 7.4, 150 mM NaCl, 5 mM EDTA, 1 mM Na3VOs, 1 mM dithiothreitol, 10 pg/mL leupeptin, 10 pg/mL
aprotinin, 10% (vol/vol.) glycerol, 1% Brij (vol./vol.), placed on ice for 20 min and then centrifuged (14000g,
15 min, 4 °C to prepare whole cell extracts). The amount of proteins was determined using the BCA protein
guantification kit (Interchim, Montlugon, France). Equal amounts of proteins (whole cell extracts) were
resolved by 10% SDS—PAGE gels and transferred to nitrocellulose sheets and probed with the appropriate
antibodies (polyclonal anti-Phospho ERK1-2, polyclonal anti-ERK1-2). Horseradish peroxidase-conjugated
goat anti-rabbit was used as secondary antibodies and proteins were detected using an enhanced

chemiluminescence (ECL) kit.

Statistics
Each experiment was performed at least in triplicate on three separate sets of culture. Data were expressed
as meaniSEM. The statistical significance of differences was calculated using Student's test.

p values referring to corresponding control are ** and **p<0.01, *** and ***p<0.001.
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EDP were described to induce insulin resistance or Nonalcoholic steatohepatitis involved in metabolism
syndrome. In this study, we wanted to know if EDP impact the adipocyte differentiation. Therefore, 3T3-L1
cells were treated with DMI (Dexamethasone, IBMX, Insulin) to induce adipocyte differentiation with or
without Elastin-derived peptides (EDP) (50 pug/ml) according to Blaise et al.[5], and the lipid accumulation
was visualized by the oil red-O staining on days 0, 3, 6 and 9 (Fig. 1A). The lipid droplet accumulation in the
cells appeared on day 3 and increased with the culture duration confirming the induction of differentiation.
Whereas the stained area for Oil-red O in the EDP-treated cells was significantly decreased by approximately
90% after 9 days of treatment. Under these same conditions, the cell viability was not affected by the
different treatments as showed in Fig 1B.

Various transcription factors such as C/EBP-a, C/EBP-B, PPAR-y and aP2 and adipocyte-specific proteins (ACC,
ACDC, Ob) are known to be expressed throughout the progression of adipogenesis [22]. So, we examined
the influence of EDP on the expression of these adipogenesis-specific markers and factors by real-time RT-
PCR. As showed in Fig. 2A, from 6% day of differentiation, we observed that expression of mature adipose
markers such as ACC, ACDC and Ob was significantly increased upon exposure to adipogenic stimuli
according lipid droplet staining with Qil Red O. Treatment with EDP during differentiation significantly
reduced the expression of these mature adipose markers. We also analyzed the expression of PPARy, cEBPa.
and SREBP-1c, an adipogenesis-specific transcription factors. As showed in Fig 2B, the mature adipocytes
expressed high levels of PPARy, cEBPa. and SREBP-1c. However, only PPARy expression was abolished by EDP
treatment cell. These results indicated that EDP significantly inhibited the differentiation of preadipocytes
to mature adipocytes by down-regulating the expression of PPARy transcription factors involved in lipid
metabolism.

ERC induced by EDP is associated to the decrease of adipocyte differentiation.

The biological effects of EDP are mainly induced by Elastin receptor complex composed by 3 subunits,
“elastin binding protein”, protective protein cathepsin A and neuraminidase 1. EBP and Neu-1 functions are
inhibited by chondroitin sulfate (CS) and 2, 3-didehydro-2-deoxy-N-acetylneuraminic acid (DANA),
respectively, according to Wahart et al. [31]. To confirm the involvement of ERC in EDP-inhibited 3T3-L1
differentiation, we treated at the same time 3T3-L1 cells by DMI with or without EDP (50 pg/ml) in presence
or absence of DANA (200 uM) or CS (200 pg/ml) 6 and 9 days. In the condition of DANA or CS, the oil red O
staining increased as compared to EDP condition, suggesting that inhibitors of ERC favored lipid
accumulation in 3T3-L1 during differentiation progression (Fig 3A). We demonstrated also that DANA and CS
inhibited the effects of EDP on adiponectin and PPARy expressions (Fig 3B). Those results suggested that ERC

is involved in the EDP-reduced adipocyte differentiation and implicated neuraminidase 1.
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5; 8; 11; 19; 25; 26]. Here, we analyzed the VGVAPG peptide on 3T3-L1 differentiation (Fig 4). We showed

that VGVAPG peptide reduced PPARy and adiponectin expression and reduced 3T3-L1 cell differentiation
compared to scramble peptide. Those results give a direct evidence for the involvement of ERC in the EDP-
reduced adipocyte differentiation.

Lactosyl ceramide is involved to adipocyte differentiation.

Previously, we demonstrated that ERC is responsive to the GM3 conversion into lactosyl ceramide (Lac-Cer)
[25]. Therefore, we measured by Flow cytometry and immunocytochemistry the Lac-Cer accumulation after
6, 12 and 24h of EDP adipocyte treatment with or without DANA (200 uM) or CS (200 pg/ml). Fig. 5 and 6
showed that EDP induced an increase of Lac-Cer level. This effect was amplified up to 12h. However, Lac-Cer
level was slightly affected in presence of DANA or CS. These results suggested the implication of ERC in EDP-
induced Lac-Cer production. To confirm that Lac-Cer was responsible for EDP-inhibited 3T3-L1
differentiation, we treated 3T3-L1 cells by DMI with or without exogenous Lac-Cer (2 and 10 uM) for 6 and
9 days. The lipid accumulation analyzed by the oil red-0 staining is reduced and is dependent to the Lac-Cer
concentrations (Fig 7). As expected, Lac-Cer mimicked the EDP effect such as reduction of adiponectin and
PPARy expression confirming the decrease of 3T3-L1 cell differentiation (Fig 7).

ERK1-2 pathway and adipocyte differentiation

In our previous studies [25], we characterized Lac-Cer as a second messenger able to activate intracellular
signals, in particularly ERK1-2 pathway. So, we analyzed the phosphorylation of ERK1-2 following EDP
treatment cells. We treated 3T3-L1 cells by DMI with or without EDP (50 pg/ml) or Lac-Cer (2 uM) in presence
or absence of DANA (200 uM) for 0.5, 1 and 2h. We analyzed the ERK1-2 phosphorylation by western blot.
As shown in Fig. 8, EDP treatment cells induced ERK1-2 phosphorylation. This effect was significant up to 60
min and implicated ERC signaling pathway. DANA treatment cells inhibited EDP-induced ERK1-2 activation.
Similarly, addition of exogenous Lac-Cer in cell medium reproduced the same EDP effects such as the ERK1-
2 phosphorylation in same time. In order to determine the role of ERK1-2 phosphorylation in EDP-inhibited
3T3-L1 cell differentiation, we treated 3T3-L1 cells by DMI with or without EDP (50 pg/ml) or exogenous Lac-
Cer (2 uM) in presence or absence of MEK-1,2 Inhibitor (U0126) at 10 uM for 6 and 9 days and analyzed the
degree of differentiation by the oil red-O staining and adiponectin and PPARy expression by qPCR. As
expected, EDP and Lac-Cer inhibited adiponectin and PPARy expression and reduced the 3T3-L1 cell
differentiation (Fig 9). Moreover, the presence of U0126 abolished the EDP and Lac-Cer effects and restored
the 3T3-L1 cell differentiation. This result confirmed the implication of ERK1-2 pathway in EDP-reduced 3T3-

L1 cell differentiation and implicated Lac-Cer such as second messenger.
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the obesity. In our study, we demonstrated for the first time that Lac-Cer reduced the adipocyte

differentiation. Circulating ceramides were described to be a strong markers of metabolic dysfunction, such
as type 2 diabetes, lipid accumulation in liver or in adipose tissue. Thus, GM3 is particularly abundant in
those organs, wherein it comprises between 80% and 90% of total ganglioside content, respectively. It plays
a major role in modulating insulin sensitivity and energy homeostasis [23]. In accord with this, 3T3-L1
adipocytes incubated with exogenous GM3, presented a decrease of phosphorylation of insulin receptor
phosphorylation and that of IRS-1, concomitant with impaired insulin-stimulated glucose uptake [7]. In
parallel GM3 is involved in lipid accumulation, inducing then an hypertrophy of adipocytes. GM3 acts as a
metabolic precursor for the formation of more complex gangliosides. Indeed, gangliosides can be degraded
through hydrolytic cleavage of sialic acid chains by the action of sialidase enzymes (such as Neuraminidase-
1 ou -3) localized in lysosome or in cell membranes. Neu-1 can be found at the plasma membrane coupled
to either PPCA (protective protein cathesine A) or PPCA and EBP (elastin binding protein), thus called ERC,
elastin receptor complex [3]. ERC is activated by elastin-derived peptides (EDP) and induce several signaling
events beginning by sialic acid cleavage of GM3 into Lactosyl-Ceramide (Lac-Cer). Lac-Cer as an intermediate
in the synthesis of complex sphingolipids. Nevertheless, recent works demonstrated this Lac-Cer is also a
bioactive sphingolipid which regulates various cell signaling pathways and can be considered as a second
messenger. Thus the conversion of ganglioside GM3 into Lac-Cer by the Neuraminidase-1 activated by EDP
favored the MAPK pathway in cells, the proliferation or the migration of cells. In pre-adipocyte, we
demonstrated that Lac-Cer could be produced by the elastin receptor complex activation on the one hand
and on the other hand, induced the phosphorylation of ERK %. Additionally, we showed here that 3T3-L1
cells incubated with Lac-Cer or produced by EDP stimulations cause reduction in the protein levels of the
crucial adipogenesis marker PPARy, which is both necessary and sufficient for adipocyte differentiation[16].
Thereby suggesting that the Lac-Cer production might be detrimental for optimal adipogenic differentiation.
Using a specific ERK inhibitor which reversed the reduction in PPARy [30], suggested that EDP - Lac-Cer —
ERK1-2 pathway was involved in PPARy activity or transcription. Indeed, PPARy presents an activation
function called (AF)-1 domain corresponding a consensus mitogen-activated protein kinase (MAPK) site. The
phosphorylation by extracellular signal-regulated kinase (ERK)-1/2) leads to inhibition of PPARy
transactivation [1; 6] and to degradation of PPARy by the ubiquitin-proteasome system [12]. Adipocyte
differentiation needs the activation of two cascades of transcription factors. The first is transiently
induced by adipogenic stimuli and involves CCAAT/enhancer-binding protein-B and -6 (C/EBP-B and
C/EBP-9, respectively). In turn, those factors directly induce expression of the second wave, consisting of
PPARy and C/EBPa. Transactivation domain (RD2) of C/EBP- B contains a threonine (T235), essential for gene

expression. The phosphorylation by ERK1-2 of this threonine regulate C/EBP-f3 -dependent gene stimulatory
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-t 4rentiation by a modulation of transcriptional factor cascade in particularly C/EBP-3 - PPARy transit|‘. =
Interestingly, in previous studies, we showed, that exogenous EDP injections increase the fat pad of young
adult mice, fed with non-energetic diet. The size of perigonadal adipocytes presented a large lipid droplet
suggesting that EDP and ERC activation are responsive to adipocyte hypertrophy and to overweight of mice.
From 3T3-L1 mature adipocytes EDP induced an oil-Red-O accumulation and an increase of mRNA levels of
PPARy and C/EBPa, confirming that EDP induces in vitro lipogenesis in mature adipocytes [5]. Here, our study
showed that EDP inhibited the expression of transcription factors involved in differentiation of pre-
adipocytes. With those two studies, we can suppose that EDP and ERC present a dual effect to exacerbate
lipid storage in mature adipocyte but limit the formation of new adipocyte from preadipocytes. This point is
crucial in the obesity development. Indeed, recent studies showed in obese animal models or patients, that
matrix remodeling is major: Large areas of fibrosis, a high expression of proteases and curiously an elastin
expression [18; 27]. In physiological condition, elastin biosynthesis starts during the fetal stage and reaches
a peak just before birth, in 3 main tissues (skin, lungs, and large arteries). The process of elastogenesis, which
consists in formation of elastic fibers, decreases during early life to disappear at puberty. Finally, elastin
production is low or inexistent during adulthood. During obesity, the expression of elastases such as
cathepsin S or MMP2, MMP9 or MMP12, in adipose tissue, can degrade newly synthesized elastin to form
EDP. Thus those EDP might be considered as a protective factor to limiting the adipocyte differentiation.

In conclusion, we demonstrated in this studies that EDP produced by elastin degradation during ageing or
obesity, is responsible to a decrease of adipocyte differentiation. Molecular mechanism involved the

formation of Lac-Cer and ERK % pathway activation which might explain a PPARy decrease.
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assessed microscopically with inverted microscope (A). Cell viability was measured using UptiBlue assay.
Results were calculated as percent of control and represent mean + standard deviation (S.D.) of at least three
independent experiments (B).

Figure 2: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with or without EDP (50
ug. mL?) for 3, 6 and 9 days. The expression of adipogenesis-specific markers (A) and adipogenesis-specific
transcription factors (B) was analysed by Quantitative RT-PCR using the SYBR Green JumpStart PCR kit.
Results were calculated as percent of control and represent mean + standard deviation (S.D.) of at least three
independent experiments.

Figure 3: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with or without EDP (50
ug. mL1), DANA (400 uM) and CS (200 pg.mL?) for 6 and 9 days. Lipid droplet accumulation was visualized
the by the oil red-O staining and assessed microscopically with inverted microscope (A). The expression of
ACDC and PPARy was analysed by Quantitative RT-PCR. Results were calculated as percent of control and
represent mean # standard deviation (S.D.) of at least three independent experiments (B).

Figure 4: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with VGVAPG peptide or
scramble peptide (50ug.mL?) for 9 days. Lipid droplet accumulation was visualized the by the oil red-O
staining and assessed microscopically with inverted microscope. The expression of ACDC and PPARy was
analysed by Quantitative RT-PCR. Results were calculated as percent of control and represent mean *
standard deviation (S.D.) of at least three independent experiments.

Figure 5: 3T3-L1 fibroblast cells were incubated on glass-slides at zero of differentiation day (DO) with or
without EDP (50 pug. mL?), DANA (400 uM) and CS (200 pg.mL™?) for 6, 12 and 24 hours. Lactosyl-ceramide
was visualised by immunofluorescence using an anti-CD 17 antibody (anti-lactosyl-ceramide) and an anti-
rabbit Alexafluor-568 (TM). Immunofluorescence-labelled cell preparations were analysed using a Zeiss LSM
710 confocal laser scanning microscope.

Figure 6: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with or without EDP (50
pg. mL1), DANA (400 pM) and CS (200 pg.mL?) for 6, 12 and 24 hours. Lactosyl-ceramide was quantified by
flow cytometry using FITC-anti-CD 17 antibody (anti-lactosylceramide). Immunofluorescence-labelled cell
preparations were analysed with a FACS Calibur cytometer.

Figure 7: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with Lactosyl-ceramide (2
and 10 uM) for 6 and 9 days. Lipid droplet accumulation was visualized the by the oil red-O staining and
assessed microscopically with inverted microscope. The expression of ACDC and PPARy was analysed by
Quantitative RT-PCR. Results were calculated as percent of control and represent mean * standard deviation
(S.D.) of at least three independent experiments.

Figure 8: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (D0O) with or without EDP (50
ug. mLt), DANA (400 uM) or Lactosyl-Ceramide (10 uM) for 30, 60 and 120 min. Detection of p-ERK and ERK
were evaluated by Western-blot.

Figure 9: 3T3-L1 fibroblast cells were incubated at zero of differentiation day (DO) with or without EDP (50
ug. mLt) or Lactosyl-Ceramide (10 uM) in presence or absence of U0126 (10 uM) for 6 and 9 days. Lipid
droplet accumulation was visualized the by the oil red-O staining and assessed microscopically with inverted
microscope. The expression of ACDC and PPARy was analysed by Quantitative RT-PCR. Results were
calculated as percent of control and represent mean + standard deviation (S.D.) of at least three independent
experiments.
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