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Objective: Pharmacological LXR activation has anti-atherosclerotic actions in animal models. Part of these
beneficial effects may be explained by accelerated reverse cholesterol transport since both plasma high
density lipoprotein (HDL) cholesterol and fecal neutral sterol secretion are higher upon LXR activation.
Mechanisms underlying these LXR-mediated effects have not been fully elucidated.

Methods: We investigated the roles of the isoforms LXRa and LXR[3 and the HDL cholesterol uptake
receptor SR-B1 in modulation of cholesterol metabolism upon treatment of mice with the LXR ligand

Keywords:

. T0901317.
Bz/;{er X receptor Results: HDL cholesterol was maximally 60% increased in a time-dependent fashion due to appearance
T0901317 of more and larger HDL particles. Fecal neutral sterol secretion was maximally induced after 1 week
Scavenger receptor-1B treatment. T0901317 treatment induced fecal neutral sterol secretion by ~300% in wild-type but not in
SR-B1 Lxra deficient mice. Surprisingly, LXR activation reduced SR-B1 protein amount in hepatic membranes,
TICE suggesting that this might contribute to elevated HDL cholesterol. However, T0901317 still elevated
HDL plasma HDL cholesterol in Sr-b1 deficient mice, suggesting that SR-B1 is not the only step involved in

LXR-mediated induction of plasma HDL cholesterol. In addition, SR-B1 is not essential for LXR-induced
cholesterol removal from the body.
Conclusion: Induction of fecal neutral sterol secretion by T0901317 critically depends on LXRa but not
on LXRf. LXR activation reduces SR-B1 in hepatic membranes, probably partly contributing to elevated
HDL cholesterol. SR-B1 is not required to enhance fecal neutral sterol secretion.

© 2012 Elsevier Ireland Ltd. Open access under the Elsevier OA license.

1. Introduction

Liver X receptors (LXR) are nuclear receptors that are activated
by oxysterols, i.e., oxygenated cholesterol metabolites [1]. Two LXR
isoforms have been identified. LXRa (NR1H3) is mainly expressed
in the liver and to a lesser extent in intestine and adipose tissue,

Abbreviations: ABC, ATP binding cassette; ApoAl, apolipoprotein Al; FPLC, fast
protein liquid chromatography; HDL, high density lipoprotein; LXR, liver X recep-
tor; SR-B1, scavenger receptor-1B; SREBP-1c, sterol-regulatory element-binding
protein-1c; TICE, transintestinal cholesterol excretion.
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while LXR[3 (NR1H2) is ubiquitously expressed [2,3]. From in vitro
and in vivo studies employing pharmacological LXR ligands like
T0901317 [4] it is evident that LXR ligands are potentially promis-
ing for treatment of cardiovascular diseases. Pharmacological LXR
activation reduces atherosclerotic plaque development in animal
models of atherosclerosis (reviewed in [4]). Plasma high density
lipoprotein (HDL) cholesterol concentrations were increased upon
pharmacological LXR activation [4] and it has therefore been pro-
posed that this treatment induces ‘classical’ reverse cholesterol
transport, i.e., the transport of cholesterol from peripheral tissues
(e.g., macrophages) via HDL to the liver. Recently, however, van
der Veen et al. [5] showed that the increase in fecal neutral sterol
secretion induced by LXR activation in mice was mainly due to stim-
ulation of transintestinal cholesterol excretion (TICE), i.e., the direct
transfer of cholesterol from the plasma across the intestinal wall
into the feces [6].

So far, the mechanism(s) underlying the LXR-mediated increase
in plasma HDL cholesterol concentration and the associated
changes in HDL composition have not been fully elucidated. We [7]
and others [8,9] have shown that LXR activation by pharmacological
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means results in the appearance of large HDL particles in mice.
In the present study, we therefore have evaluated the effects
of LXR activation for specific periods of time on plasma HDL-
cholesterol metabolism and fecal neutral sterol output in relation
to the presence and activity of scavenger receptor B1 (SR-B1)
since the plasma HDL cholesterol profiles of LXR agonist-treated
wild-type mice closely resemble those observed in non-treated
Sr-b1 deficient mice [10]. In addition, we clarified the respective
roles of the two LXR isoforms LXRa and LXR[B in induction of
fecal neutral sterol secretion and TICE by employing Lxra deficient
mice.

2. Materials and methods
2.1. Animals and in vivo experimental procedures

All mice were housed in a light- and temperature-controlled
facility (lights on 6:30 AM-6:30 PM, 21°C), were fed a standard
laboratory chow diet (RMH-B, Abdiets, Woerden, The Netherlands)
and had free access to drinking water. Experimental procedures
were approved by the Ethics Committees for Animal Experiments
of the University of Groningen.

To study the time-dependent effects of LXR activation, male
C57B1/6] mice (Charles River, L'Arbresle Cedex, France) received
standard chow containing T0901317 (0.015%, w/w) for 1day,
1 week or 2 weeks. Untreated controls received non-supplemented
laboratory chow. On the last treatment day, 4-h fasted (8-12 AM)
animals were sacrificed by cardiac puncture under isoflurane anes-
thesia. Livers were quickly removed, freeze-clamped and stored
at —80°C. Blood was centrifuged (4000 x g for 10 min at 4°C) and
plasma was stored at —20 °C. Feces were collected for 24 h prior to
termination.

Cholesterol fluxes were measured in male Lxro~/~ mice and
their wild-type littermates on a Sv129/OlaHsd C57BIl/6] mixed
background [11] as described previously [5,12]. In short, at start
of the 2-week T0901317 treatment period, mice received an intra-
venous dose of 0.3mg (0.73 wmol) cholesterol-D7 dissolved in
Intralipid (20%, Fresenius Kabi, Den Bosch, The Netherlands) and
an oral dose of 0.6 mg (1.535 pmol) cholesterol-D5 dissolved in
medium-chain triglyceride oil. Blood spots were collected from the
tail on filter paper (Schleicher & Schuell N02992, ‘s Hertogenbosch,
The Netherlands) daily for 14 days. At the end of the 2 weeks treat-
ment, mice were anesthesized by intraperitoneal injection with
Hypnorm (fentanyl/fluanisone, 1 ml/kg) and Diazepam (10 mg/kg).
The gallbladder was cannulated and bile was collected for 30 min.
Subsequently, mice were sacrificed by cardiac puncture and the
liver and the small intestine were excised. Feces were collected for
48 h prior to termination. Cholesterol was extracted from the blood
spots for gas chromatography/mass spectrometry (GC/MS) analysis
as described previously [12]. Biliary bile acids were determined by
an enzymatic fluorimetric assay [13]. Total cholesterol concentra-
tions in plasma and bile were determined by gas chromatography,
as described below.

To study the role of SR-B1 in LXR-mediated effects on
cholesterol metabolism, untreated male Sr-b1~/~ mice on a
C57BL/6] background [14] were fasted for 4h and blood was
collected by retro-orbital bleeding. Feces were collected for
24 h prior to retro-orbital bleeding. Next, these mice were fed
the diet with 0.015% (w/w) T0901317 for 2weeks. On the
last treatment day, 4-h fasted (8-12 AM) animals were sac-
rificed by cardiac puncture under isoflurane anesthesia. Livers
were quickly removed, freeze-clamped and stored at —80°C.
Blood was centrifuged (4000 x g for 10min at 4°C) and plasma
was stored at —20°C. Feces were collected for 24h prior to
termination.

2.2. Plasma lipoprotein analysis

Plasma lipoproteins were separated by fast protein liquid
chromatography (FPLC) and the total cholesterol content of the col-
lected fractions was determined using a commercially available kit
(Roche Diagnostics, Mannheim, Germany).

The FPLC fractions were diluted 1:1 with 2x SDS loading buffer
(100 mM Tris-chloride, pH 6.8; 4% SDS; 0.2% bromophenol blue;
20% glycerol; 200 mM dithiothreitol). To determine the apoA-I con-
tent, equal volumes of FPLC fractions in SDS loading buffer were
subjected to SDS-PAGE on a 26-wells 12.5% gel (Criterion, Bio-Rad).
ApoA-I was determined using an antibody against human apoA-I
raised in rabbit (Calbiochem, San Diego, CA). Finally, horseradish
peroxidase-conjugated anti-rabbit from donkey (Amersham Phar-
macia Bioscience, GE Healthcare) and SuperSignal West Pico
Chemiluminescent Substrate System (Pierce, Rockford, IL) were
used.

2.3. Hepatic gene expression analysis

Total liver RNA was isolated using the TRI Reagent method
(Sigma) according to manufacture’s protocol. Integrity and
concentration of RNA were determined with the Nanodrop spec-
trophotometer (NanoDrop™ 1000 Spectrophotometer, Thermo
Scientific, Waltham, MA). cDNA was obtained using the reverse
transcription procedure with Moloney Murine Leukemia Virus-RT
(Sigma, St. Louis, MO) with random primers according to the pro-
tocol of the manufacturer. cDNA levels were measured in real-time
quantitative PCR amplification using an ABI PRISM 7700 sequence
detector (Applied Biosystems, Foster City, CA) against a calibration
curve of pooled cDNA solutions. Expression levels were normal-
ized for B-actin levels. The sequences of the primers and probes
can be found on www.labpediatricsrug.nl and are deposited at
RTPrimerDB (www.rtprimerdb.org).

2.4. Fecal neutral sterol and bile acid contents

Collected feces were dried and homogenized. Fifty micro-
grams of dried feces were boiled in 1 mL alkaline methanol (1M
NaOH/methanol, 1:3 vol/vol) at 80°C for 2 h. After cooling down,
the sample was extracted three times with 3 ml petroleum-ether
to collect the neutral sterols. The remaining sample was diluted
1:9 with distilled water and this was used for bile acid isolation by
reversed phase (C18) solid phase extraction. The neutral sterols and
the bile acids were derivatized to the methyl ester-trimethylsilyl
derivatives for gas chromatographic analysis [15]. The prepared
fecal neutral sterol and fecal bile acid samples were determined by
capillary gas chromatography using an Agilent gas chromatograph
(HP 6890) equipped with a 25m x 0.32 mm CP-Sil-19 fused silica
column (Varian B.V., Middelburg, The Netherlands) and a Flame
lonization Detector.

2.5. Immunoblot analysis

Hepatic membrane fractions were prepared as described before
[16] and the protein concentrations were determined using the
BCA Protein Assay kit (Pierce). Individual samples were mixed with
loading buffer, heated for 5min at 96°C and subjected to SDS-
PAGE. SR-B1 was determined using an antibody against mouse
SR-B1 raised in goat (Novus Biologicals, Littleton, CO), PDZK1 was
determined using an antibody against mouse PDZK1 raised in rab-
bit (Abcam, Cambridge, UK). As loading controls, the concentration
of the 3-subunit of the Na/K-ATPase was determined using an anti-
body against Na/K-ATPase raised in goat [17]. Finally, horseradish
peroxidase-conjugated anti-rabbit from donkey (Amersham Phar-
macia Bioscience) or horseradish peroxidase-conjugated anti-goat
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Fig. 1. Pharmacological LXR activation resulted in a time-dependent increase of plasma HDL cholesterol, mainly due to the appearance of large HDL particles. Hepatic gene
expression of Abcal (A), Abcg1 (B), Abcg5 (C), Abcg8 (D), Apoe (E) and Pltp (F) in untreated C57BL/6] mice and C57BL/6] mice treated with the pharmacological LXR ligand
T0901317 for 1day, 1week or 2weeks. G. Cholesterol FPLC profiles of untreated C57BL/6] mice and C57BL/6] mice treated with the pharmacological LXR ligand T0901317
for 1day, 1week, or 2 weeks. Inset: Area under the curve (AUC) of the cholesterol vs. fraction curve. H. Immunoblots of apoA-I in FPLC fractions of untreated C57BL/6] mice
and C57BL/6] mice treated with the pharmacological LXR ligand T0901317 for 2 weeks. 1. Hepatic gene expression of ApoAl in untreated C57BL/6] mice and C57BL/6] mice
treated with the pharmacological LXR ligand T0901317 for 1day, 1 week or 2 weeks. Values are averages + SD; n=6; bars without similar symbols are significantly different.
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from donkey (Dako, Glostrup, Denmark) and SuperSignal West
Pico Chemiluminescent Substrate System (Pierce) were used. The
immunoblots were analyzed by densitometry using Image] soft-
ware (http://imagej.nih.gov/ij/).

2.6. Statistics

Differences between groups were tested using a general linear
model with corrections for multiple comparisons; P<0.05 was con-
sidered significant when two groups were compared; P<0.008 was
considered significant when four groups were compared.

3. Results

3.1. The effects of pharmacological LXR activation on hepatic
expression of Abcal, Abcg1, Abcg5, and Abcg8 do not depend on
duration of treatment

To study the temporal effects of LXR activation on plasma
and hepatic cholesterol concentrations, male C57BL/6] mice were
treated with the commonly used pharmacological LXR ligand
T0901317 for 1day, 1week or 2 weeks. To assess efficacy of the
treatment protocol, expression of some well-defined LXR target
genes encoding for the ATP binding cassettes A1, G1, G5, and G8
(ABCA1, ABCG1, ABCG5, and ABCGS8), ApoE and PLTP was deter-
mined. As expected, treatment of mice with T0901317 increased
hepatic expression of all genes. Abcgl, Abcg5 and Abcg8 expres-
sion all had a maximal induction already reached after one day
of LXR activation (Fig. 1B-D) while Abcal expression (Fig. 1A)
fluctuated throughout the treatment period. T0901317 induced
hepatic Apoe expression with maximal effect after already 1day
(Fig. 1E) while Pltp is induced in a time-dependent manner
(Fig. 1F).

3.2. The appearance of large HDL particles but not the induction
of fecal neutral sterol secretion depends on the duration of LXR
activation

One day of T0901317 treatment did not affect plasma choles-
terol concentrations (Fig. 1G). Prolonged treatment, however,
resulted in elevated HDL and a time-dependent appearance of
cholesterol in FPLC fractions preceding the ‘normal’ HDL peak
(Fig. 1G), indicative for the presence of larger particles. This
increase in HDL cholesterol was reflected by the increased plasma
total cholesterol concentrations that were 0.96, 1.11, 2.03 and
1.84mM in control, 1-day, 1-week and 2-week T0901317-treated
mice, respectively. We checked whether the ‘extra’ cholesterol
peak represents large HDL by determining its apolipoprotein A-
I (apoA-I) protein content by immunoblotting. Fig. 1H shows
that, indeed, in FPLC fractions collected from mice treated with
T0901317 for 2weeks, apoA-I was detectable in earlier frac-
tions compared to fractions collected from untreated mice. In
addition, T0901317 treatment also increased the amount of apoA-
I in the ‘normal’ HDL fractions. Although T0901317 treatment
resulted in increased plasma apoA-I concentrations, Apoal gene
expression in the liver was not induced by T0901317 (Fig. 11I).
One week of T0901317 even slightly reduced hepatic Apoal
expression.

Fecal bile acid secretion was not affected by T0901317 after one
day of treatment, but reached maximal induction after one week
(Fig. 2). Similarly, one day T0901317 treatment also did not affect
fecal neutral sterol secretion, but both 1- and 2-week treatment
regimes resulted in a clear ~4 fold induction (Fig. 2).
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Fig. 2. Pharmacological LXR activation induces fecal neutral sterol and bile acid
secretion. The 24-h fecal neutral sterol (A) and bile acid (B) secretion of untreated
C57BL/6] mice and C57BL/6] mice treated with the pharmacological LXR ligand
T0901317 for 1 day, 1 week, or 2 weeks. Values are averages -+ SD; n = 6; bars without
similar symbols are significantly different.

3.3. The effects of T0901317 on fecal sterol loss and TICE critically
depend on the presence of LXRa

To determine the contribution of TICE to the enhanced neutral
fecal cholesterol secretion upon T0901317 treatment and to evalu-
ate its dependence on LXRa, we repeated the two-week T0901317
protocol in Lxre~/~ mice and their wild-type littermates and com-
bined this with the TICE protocol as described previously [11,12].
The data presented in Fig. 3 show that the induction of plasma
cholesterol concentration, biliary cholesterol secretion, fecal neu-
tral sterol secretion, and TICE by T0901317 all critically depend on
the presence of LXRax.

3.4. Pharmacological LXR activation reduces SR-B1 protein
amount in the hepatic membrane

The appearance of large HDL particles upon pharmacological
LXR activation resembles the phenotype of Sr-b1~/~ mice [10]. Lit-
tle is known about SR-B1 regulation, yet, PDZK1 plays an important
role in stabilizing SR-B1 protein in membranes [18,19]. Pdzk1~/~
mice have a plasma cholesterol profile comparable to that of Sr-
b1~/~ mice [20]. To study the potential involvement of SR-B1 and/or
PDZK1 in the appearance of the large HDL upon LXR activation, we
determined their hepatic gene and membranous protein expres-
sion.

Hepatic Sr-b1 mRNA expression was not affected by the LXR
agonist treatment (Fig. 4A). One day of T0901317 treatment did not
affect SR-B1 protein content in isolated membrane fractions (Fig. 4C
and D), but one and two weeks of treatment resulted in a clear
reduction of the amounts of mature SR-B1 protein in membranes
and the appearance of a lower band in the immunoblot.

T0901317 treatment affected neither hepatic Pdzkl gene
expression (Fig. 4B) nor appearance of the PDZK1 protein in
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Fig. 3. Effects of pharmacological LXR activation by T0901317 on biliary and fecal neutral sterol secretion depends on the presence of LXRa. Biliary cholesterol secretion
(A), fecal neutral sterol secretion (B), transintestinal cholesterol excretion (TICE) (C), biliary bile acid secretion (D), fecal bile acid secretion (E) and plasma cholesterol
concentrations (F) of Lxre~/~ mice and their wild-type littermates treated with or without the pharmacological LXR ligand T0901317 for 2 weeks. Values are averages + SD;

n=4-6; bars without similar symbols are significantly different.

hepatic membranes after one and two weeks of pharmacological
LXR activation (Fig. 4C).

3.5. T0901317 enhances fecal neutral sterol secretion
independently of SR-B1

The reduced amount of SR-B1 protein in hepatic membranes
upon T0901317 treatment suggest that this might contribute to the
elevated plasma HDL cholesterol. To test this, we treated Sr-b1-/~
mice with T0901317 for 14 days. Treatment of Sr-b1~/~ mice with
the LXR agonist treatment raised the plasma cholesterol concentra-
tions (Fig. 5A; 3.98 vs. 5.00 mM plasma total cholesterol, untreated
vs. 2-week T0901317-treated mice) suggesting that the T0901317
induced reduction of plasma membrane Sr-b1 is not the only rea-
son underlying the HDL increase in wild-type mice. Similarly to
wild-types (Fig. 2), T0901317 treatment of Sr-b1~/~ mice enhanced
fecal neutral sterol secretion by 300% but did not affect fecal bile
acid secretion (Fig. 5B and C).

4. Discussion

In this study we show for the first time that sustained LXR acti-
vation by T0901317 affects homeostasis of the HDL receptor SR-BI
in mice. Although Sr-b1 gene expression levels were unaltered,
presence of SR-BI in the hepatic membranous pool reduced. SR-
B1 is essential in hepatic uptake of HDL-derived cholesterol (ester)
[21]. This novel observation suggests that the time-dependent raise
in plasma HDL cholesterol-concentrations with the appearance
of more and larger HDL particles is not only a consequence of

enhanced ABCA1-mediated production [7,22] but also of impaired
SR-B1-mediated uptake. Interestingly, T0910137 treatment of Sr-
b1 deficient mice also raised plasma HDL levels. This can probably
be explained by the fact that in the absence of HDL uptake, a
small increase in ABCA1 and ABCG1- induced peripheral choles-
terol efflux will have a relatively large effect on plasma cholesterol
concentrations. In wild-type mice, the decrease in hepatic SR-B1
protein upon T0901317 treatment coincided with enhanced fecal
neutral sterol secretion, strongly suggesting that SR-B1 mediated
hepatic HDL cholesterol uptake is not required for LXR-induced
fecal neutral sterol secretion. Indeed, pharmacological LXR activa-
tion also enhanced fecal neutral sterol secretion in Sr-b1~/~ mice.

Prolonged activation of LXR induced all the phenotypical aspects
associated with enhanced RCT: elevated plasma HDL cholesterol
(Fig. 1C) and enhanced fecal neutral sterol secretion (Fig. 2), as has
repeatedly been shown before (see for review [4]). The enhanced
Apoe and Pltp expression might both have contributed to the
appearance of the larger HDL particles. Larger HDL is known to con-
tain ApoE and PLTP can catalyze the conversion of two HDL particles
to one larger HDL particle and one small lipid-poor apoA-I parti-
cle, pre-3-HDL [23,24]. Until recently, elevated HDL and enhanced
fecal neutral sterol secretion upon LXR activation were thought to
be mechanistically linked, especially since they appeared together
with changes in gene transcription that are indicative for enhanced
macrophage-to-liver cholesterol flux and subsequent conversion
of cholesterol into bile acids. In line with previous publications
[7,22,25], the present study also demonstrates that elevated plasma
HDL cholesterol concentrations and enhanced fecal neutral sterol
secretion are not linked to each other by definition.
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In contrast to biliary bile acid secretion, biliary cholesterol
secretion has been shown to be increased upon LXR activation
[22] but, when extrapolated to daily secretion, this effect could
by no means explain the concomitant induction of fecal neu-
tral sterol secretion. Earlier studies already demonstrated that
LXR-induced fecal neutral sterol secretion is only partly depen-
dent on biliary cholesterol secretion [26] and is mainly explained
by activation of a process referred to as transintestinal choles-
terol excretion or TICE [5]. In the current study, we show for
the first time that the effects of T0901317 on cholesterol secre-
tion critically depend on the presence of LXRa. T0901317 did
not at all stimulate biliary cholesterol secretion, fecal neutral
sterol excretion or TICE in Lxra~/~ mice (Fig. 3), thus indicating
that LXR[3 is not involved. Interestingly, intestine-specific acti-
vation of LXR has been shown to be anti-atherogenic despite
relatively modest induction of fecal neutral sterol secretion [27].
Since whole body LXR activation is associated with hepatic-specific
side-effects like hepatic steatosis [7,28], intestine-specific LXR-
activation might provide a better option for novel therapeutic
strategies.

The T0901317-mediated reduction of SR-B1 protein in hep-
atic membranes (Fig. 4C and D) is a remarkable finding. Since the
immunoblots are from total membranes, including both plasma and
internal membranes, we do not know whether pharmacological
LXR activation affects redistribution of SR-B1 to external mem-
branes. This can be an area for further study. SR-B1 membrane
protein stability is regulated in a complex and not well-understood
fashion, although PDZK1 is known to play an important role herein
[18,19]. However, membranous PDZK1 proteins were not reduced
(Fig. 4C). It has been reported that cholesterol feeding reduced
hepatic SR-B1 proteins in a sterol-regulatory element-binding
protein-1c (SREBP-1c)-dependent fashion in mice [29]. Since LXR
is a main regulator of SREBP-1c transcriptional activity [30], the
LXR-SREBP-1c pathway might regulate SR-B1 membrane stability.
Strikingly, a lower band appeared in the SR-B1 immunoblot of hep-
atic membranes upon LXR activation. This lower band might be the
unglycosylated form of SR-B1 as previously reported [31], but this
requires more investigation.

Our data show that SR-Bl-mediated hepatic HDL
cholesterylester uptake only had a minor, if any, contribution
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Fig. 5. Elevated plasma cholesterol and fecal neutral sterol secretion upon pharmacological LXR activation do not require SR-B1. A. Cholesterol FPLC profiles of untreated
Sr-b1-/~ mice and Sr-b1-/~ mice treated with the pharmacological LXR ligand T0901317 for 2 weeks. Inset: Area under the curve (AUC) of the cholesterol vs. fraction curve.
B-C. The 24-h fecal neutral sterol (B) and bile acid (C) secretion of untreated Sr-b1~/~ mice and Sr-b1-/~ mice treated with the pharmacological LXR ligand T0901317 for

2 weeks. Values are averages + SD; n=6; *P<0.05 vs. untreated mice.

to LXR-mediated fecal neutral sterol secretion since treatment of
Sr-b1~/~ mice with T0901317 induced fecal neutral sterol secretion
as strong as in wild-type mice (Fig. 5B). This underscores that
the HDL-to-feces cholesterol flux is of only minor importance in
LXR-induced whole-body cholesterol removal. Indeed, TICE has
been shown not to be decreased but to be even increased in Sr-b1
deficient mice [25].

With respect to the effects of pharmacological LXR activation
on plasma HDL-cholesterol concentrations, our studies for the first
time report that not only the induction of the classical reverse
cholesterol transport (mediated by ABCA1 and ABCG1) but also
reduced HDL cholesterol uptake (mediated by SR-B1) might be
involved in induced plasma HDL cholesterol upon T0901317 treat-
ment in mice. Plosch et al. [22] reported a 26% reduction of Sr-b1
gene expression in mice on the DBA1 background upon T0901317
treatment, but no significant reduction in Sr-b1 in Abcal deficient
mice on the same background. The difference of the T0901317
treatment on the Sr-b1 expression between this [22] and our study
(Fig. 4A) might be due to the background. There are differences in
the backgrounds of the various knockout models we use, but since
knockouts were compared with their wild-type littermates, we are
able to draw conclusions about the involvement of either LXRo or
SR-B1 in pharmacological LXR activation. In line with our obser-
vations, Plosch et al. also showed that T0901317 enhanced fecal
sterol secretion in both wild-type and the Abca1l deficient mice [22].
It might be of interest to investigate the effects of pharmacologi-
cal LXR activation on fecal cholesterol secretion in the Abcal/Sr-b1
double knockout mice.

Altogether, the data show that LXR activation unexpectedly
reduced SR-B1 protein in hepatic membranes, an effect that might

explain in part the increased concentration of HDL cholesterol and
the larger size of the HDL particles. In addition, SR-B1 is clearly
not required for the T0901317-mediated induction of whole body
cholesterol removal via the feces.
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