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ORIGINAL ARTICLE
Circulating sCD36 levels in patients with non-alcoholic fatty

liver disease and controls

S Heebgll", MK Poulsen’, MJ Ornstrup', TN Kjaer!, SB Pedersen’, S Nielsen', H Granbaek®>* and A Handberg®*

BACKGROUND AND OBJECTIVE: CD36 is implicated in fatty-acid uptake in multiple tissues, including hepatocytes and adipocytes.
Circulating CD36 (sCD36) is increased in non-alcoholic fatty liver disease (NAFLD). We explored this association further by
investigating correlations between sCD36 levels, intrahepatic lipid content and markers of obesity in NAFLD patients and controls.
METHODS: In total, 111 NAFLD patients and 33 normal/overweight controls were included. Intrahepatic lipid content was
measured by magnetic resonance spectroscopy; and subgroups of participants had a dual-energy X-ray absorptiometry (n=99),
magnetic resonance imaging (n =94, subcutaneous and visceral adipose tissue) and liver biopsy (n =28 NAFLD patients) performed.
Plasma sCD36 was assessed by enzyme-linked immunosorbent assay.

RESULTS: NAFLD patients had elevated sCD36 levels compared with controls (0.68 (0.12-2.27) versus 0.43 (0.10-1.18), P < 0.01).
sCD36 correlated with intrahepatic lipid (rs=0.30), alanine transaminase (ALT) (r=0.31), homeostasis model assessment index-
insulin resistance (r=0.24), high-density lipoprotein (r=-0.32) and triglyceride (r=0.44, all P < 0.01). Intrahepatic lipid and plasma
triglyceride were independent predictors of sCD36 levels in a multiple regression analysis. Further, sCD36 and body mass index
were weakly correlated (r=0.17, P=0.04); yet, we found no correlations between sCD36 and other measures of fat distribution
except an inverse relation to visceral adipose tissue (r;=—0.21, P < 0.05). We observed a trend for correlation between sCD36 and
hepatic CD36 mRNA expression (r=0.37, P=0.07).

CONCLUSIONS: sCD36 levels increased with the level of intrahepatic lipid, insulin resistance and dyslipidemia. The weak
association with markers of obesity and the association with hepatic CD36 mRNA expression suggest that excess sCD36 in NAFLD
patients is derived from the hepatocytes, which may support that CD36 is involved in NAFLD development. An unhealthy and

unbalanced CD36 expression in adipose and hepatic tissue may shift the fatty-acid load to the liver.
International Journal of Obesity (2017) 41, 262—267; doi:10.1038/ij0.2016.223

INTRODUCTION

Lifestyle has become increasingly sedentary and dietary patterns
have changed over the past decades. This has led to an increased
prevalence of obesity, insulin resistance and metabolic syndrome.’
Non-alcoholic fatty liver disease (NAFLD) is present in up to 90% of
the obese patients,® and increasingly common in the adolescent
population.? Indeed, NAFLD is recognized as part of the metabolic
syndrome,* and NAFLD is a risk factor for other conditions such as
type 2 diabetes mellitus, cardiovascular disease and cancer.*
NAFLD is a spectrum of diseases ranging from simple steatosis
over steatohepatitis (NASH) to NASH fibrosis and cirrhosis.
Currently, more information regarding pathogenic pathways,
accurate biomarkers and effective therapeutic agents of NAFLD
are needed.

The increased release and transport of free fatty acids (FFAs)
from insulin-resistant adipose tissue to the liver is an essential step
for excessive fat accumulation within hepatocytes. Indeed,
circulating fatty acids are a major source of hepatic lipids in
patients with NAFLD,? suggesting that especially the rate of influx
of FFAs to the hepatocytes is important for the development of
steatosis. Plasma membrane-bound fatty-acid translocase CD36
has an important role in facilitating uptake and intracellular
trafficking of long-chain FFAs in hepatocytes and other cell types.®

Miquilena-Colina et al.”reported increased hepatic CD36 expres-
sion levels in a NAFLD cohort of NAFLD and NASH patients with
generally mild steatosis. Along these lines, Garcia-Monzon et al.®
recently demonstrated that the serum level of circulating CD36
(sCD36) correlates with the histological steatosis grade and
hepatic CD36 protein expression. Similarly, we have previously
shown that sCD36 is progressively associated with biomarkers for
NAFLD as well as insulin sensitivity and atherosclerosis.” Aiming to
further investigate sCD36 levels in NAFLD patients, we hypothe-
sized that sCD36 would be positively associated with intrahepatic
lipid content (quantified by magnetic resonance (MR) spectro-
scopy) in a local cohort of NAFLD patients and controls. We also
aimed to confirm that sCD36 is positively associated with hepatic
CD36 mMRNA expression. Finally, we aimed to describe the
relationship between sCD36 and obesity and body composition,
speculating if plasma sCD36 is perhaps less dependent on obesity
than liver lipid content.

METHODS
Patients

The study cohort consists of 144 participants that were included in
three randomized, clinical trials on obesity and NAFLD, conducted at
Aarhus University Hospital, Denmark, from August 2011 to August 2014,
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all registered in Clinical Trials.gov (NCT01464801, NCT01412645,
NCT01446276). The trials did not include overt diabetic patients and
further details on inclusion/exclusion criteria are found in.'®"? All trial
participants with MR spectroscopy data were included in the present
study, also including a control group of healthy, normal-weight
participants, matched in age and gender to the NAFLD patients of.'®

The NAFLD diagnosis was established on the basis of an intrahepatic
lipid content of >5%, and in the absence of any other explanation for
hepatic steatosis, including excess alcohol consumption. A body mass
index (BMI) of >25.0 was considered overweight. Participants were divided
into the main categories, based on the presence/absence of NAFLD and
overweight; (1) normal-weight controls (n=13); (2) overweight controls
(n=20); and (3) NAFLD patients (n=111).

The studies were performed in accordance with the ethical guidelines of
the Helsinki Declaration, and approved by the Danish National Committee
on Health Research Ethics and the Danish Data Protection Agency.
All participants gave written informed consent. All data included were
retrieved at the baseline trial visit.

MR spectroscopy

The intrahepatic lipid content was measured by MR spectroscopy using the
same Signa Excite 1.5 tesla twin-speed scanner (GE Medical Systems, WI,
USA), and the spectra were quantified using the LC model software
package (version 6.2, details specified in Heebgll et al'®). The intrahepatic
lipid content is accurately assessed at both low and high lipid
concentrations,”® and therefore in both normal-weight and overweight
study participants.'?

Body composition

A further investigation of body composition was performed in a total of 99
overweight male participants, who were included in two sub-studies.'*'*
Body composition was assessed by dual-energy X-ray absorptiometry
(QDR-2000; Hologic, Marlborough, MA, USA), and results were expressed as
total body fat percentage. SAT (subcutaneous adipose tissue) and visceral
adipose tissue (VAT) depots were quantified by magnetic resonance
imaging from caput femoris to the upper rim of the kidney and analyzed
using the software tool Hippo fat, version 6.3. Technical difficulties caused
missing magnetic resonance imaging data in five of the 99 tested patients.

Biochemistry

Blood samples were taken after an overnight fast. Routine biochemistry
was analyzed continuously throughout the study at the Department of
Clinical Biochemistry, Aarhus University Hospital. The homeostasis model
assessment index (HOMA) was calculated on the basis of fasting glucose
and insulin levels, using the HOMA2 calculator (The University of Oxford
2013 1) and used as an estimate of insulin sensitivity.

The sCD36 measurements were performed in batch on a well-
established, in-house kit, as specified elsewhere'® and expressed in
arbitrary units ™" (AU).

Liver biopsy and histological assessment

Liver biopsy material was available for assessment in 28 NAFLD patients,
included in one of the three sub-studies. This study aimed to investigate
effects of resveratrol in NAFLD/NASH patients.'® Besides steatosis on
imaging, criteria for liver biopsy included BMI > 25 kg m 2, transaminase-
mia (ALT>70/45U1"" for men/women) and at least one additional
element of the metabolic syndrome (as defined in the Adult Treatment
Panel Ill). Sections were evaluated in a blinded manner by two experienced
pathologists and scored according to the criteria proposed by the NASH-
Clinical Research Network.'” Differentiation between NAFLD and NASH
was performed according to the FLIP algorithm.'®

RNA isolation, cDNA synthesis and RT-PCR

Liver tissue was available for real-time PCR (RT-PCR) in 27 NAFLD patients.
Total RNA was extracted from liver biopsy samples using TriZol reagent
(Cat. 15596018, Life Technologies Inc., Neerum, Denmark), according to the
manufacturer’s protocol. RNA was quantified by measuring absorbance at
260 nm and 280 nm using a NanoDrop 8000 (NanoDrop Products, DE,
USA). Quality was checked on a BioRad Experion RNA analyzer (Bio-Rad
Laboratories, Inc., Hercules, CA, USA), and the RNA quality index-factor was
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6.3 (£1.4). cDNA was synthesized using random hexamer primers (Verso
cDNA kit, Thermo Fisher Scientific Inc.,, Waltham, MA, USA).

The quantitative RT-PCRs were performed in duplicate using the KAPA
SYBR FAST gPCR kit (Kapa Biosystems, Inc., Wilmington, MA, USA) in a
LightCycler 480 (Roche Applied Science, Mannheim, Germany) using the
following protocol: One step at 95 °C for 3 min, then 95 °C for 10 s, 60 °C
for 20s, and 72°C for 10s. CD36 primer sequence sense;
TCTGTGCCTGTTTTAACCCAA, and anti-sense; GCCAGTTGGAGACCTGCTTA,
were used. The specificity of the primers was tested by melting curve
analysis and agarose gel electrophoresis. The relative gene expression was
estimated using the default 'Advanced Relative Quantification' mode of the
software version LCS 480 1.5.0.39 (Roche Applied Science). Housekeeping
gene 32-microglobulin served as the internal control.

Statistical analysis

Statistical analysis was performed using the STATA software (11.0).
Categorical data are summarized as frequencies (percentages) and
continuous variables as mean (+s.d.) for parametric data or median
(range) for non-parametric data. Normality of data was checked by
QQ-plots. When appropriate, data were In-transformed to normality.
Patient characteristics were compared using the ANOVA (parametric data)
or the Kruskal-Wallis test by ranks (non-parametric data). Correlations were
performed using Pearson’s test (correlation coefficient; r, parametric data)
or Spearman’s test (correlation coefficient; r;, non-parametric data). After
due test of assumptions, robust multiple regression analyses were
performed, including all predictive variables that were tested on the full
cohort and that were significant on linear regression. In the situation of
missing data, only available cases were included in the specific analysis.
The level of statistical significance was set at P < 0.05 (two-sided).

RESULTS
Patient characteristics

Table 1 includes the demographic, metabolic and biochemical
characteristics of the study participants, and especially demon-
strates a NAFLD patient group with significant steatosis of median
22% intrahepatic lipid content with a large variance (5 —45%). Also,
the NAFLD group had a higher alanine transaminase (ALT) level,
insulinemia and dyslipidemia (Table 1). We found a slightly higher
BMI and waist circumference in the NAFLD group than the
overweight control group, however other markers of obesity and
measures of body composition such as, SAT, VAT and total body
fat percentage were non-significantly elevated in the NAFLD
patients.

A liver biopsy performed in 28 NAFLD patients showed that 12
of these patients suffered from histological NASH.'® We found a
higher ALT (89U 17" (43-150U 17 ") versus 43U 17" (18-235U17"),
P <0.01), intrahepatic lipid content (30% (18-35%) versus 19%
(5-45%), P=0.02) and a trend higher HOMA level (2.0 (0.6-4.0)
versus 1.6 (0.5 -4.8), P=0.08) in the subgroup of NAFLD patients
with histologically confirmed NASH, in comparison with the
NAFLD patients in general.

Soluble CD36 is elevated in NAFLD and NASH and increases with
increasing levels of intrahepatic lipid content
Compared with both normal-weight and overweight controls,
NAFLD patients had an elevated sCD36 level (P < 0.01, Table 1).
Also, we found a significantly higher sCD36 level in patients with
histologically confirmed NASH (0.92 AU (0.41-1.95 AU)), compared
with the remaining NAFLD patients (0.63 AU (0.10 — 1.97 AU), P=0.01).
Yet, sCD36 was not associated with histological NAFLD activity
score or fibrosis score in the available biopsies (data not shown).
The level of sCD36 correlated with the level of intrahepatic lipid
as assessed by MR spectroscopy (n=144, r;=0.30, P<0.01,
Figure 1a). Corroborating this finding, we found a significant
association between plasma ALT and sCD36 levels (n=144,
r=0.31, P < 0.01, Figure 1b).
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Table 1. Demographic, metabolic and biochemical characteristics of normal and overweight controls and NAFLD patients
Normal-weight controls Overweight controls NAFLD patients P-value
Number 13 20 111 -
Age, years 44 (+16) 47 (£11) 48 (+10) NS
Gender, m/f 9/4 191 100/11 Ns2P
sCD36, AU 0.48 (0.12-0.73) 0.42 (0.1-1.18) 0.68 (0.12-2.27) <0.003% 0.014°
IHL, % 1.0 (0.3-2.6) 3.2% (0.7-4.9) 21.9% (5.2-44.9) <0.001%°
BMI, kg m™' 229 (+1.8) 30.6 (+3.2) 33.3 (+3.5) <0.001%°
Waist, cm 87 (75-93) 106 (86-129) 114 (96-140) <0.05 *°
SAT, cm** - 5593 (3179 -13200) 6370 (3774-15095) NsP
VAT, cm¢ - 2870 (2035 —8535) 2958 (1387-8898) NsP
Total body fat, % - 31.2 (+2.7) 31.7 (+4.0) NS P
AT, Ul 22 (9-48) 35 (10-171) 44 (18 -235) 0.045°
0.007°
HOMA 0.5 (0.4-1.2) 1.2 (0.6-3.7) 1.7 (0.5-4.8) <0.001%°
Insulin, pmol I~ 26 (11 -64) 61 (34-191) 88 (19-258) <0.01*P
TG, mmol | 7' 0.8 (04-1.3) 1.2 (0.6-3.2) 1.8 (0.7-9.3) <0.0012P
LDL, mmol |~ 25 (1.0-5.7) 3.0 (1.8-4.3) 3.4 (0.8-7.4) 0.047%, NSP
HDL, mmol 17’ 1.8 (1.3-2.9) 1.3(1.1-1.8) 1.2 (04-1.9) <0.003%°
Systolic BP, mmHg 130 (£16) 133 (=11) 145 (£15) <0.010%°
Abbreviations: AU, arbitrary units |~ '; BMI, body mass index; BP, blood pressure; HOMA, homeostasis model assessment index; IHL, intrahepatic lipid content;
LDL, low-density lipoprotein; NAFLD, non-alcoholic fatty liver disease; TG, triglyceride. Continuous variables are summarized as means (+ s.d.) for parametric
data or medians (range) for non-parametric data. ®P-value for ANOVA test of all three groups. PP-value for between overweight control and NAFLD group
comparison. “N =94 participants (17 overweight controls and 77 NAFLD patients).
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Level of circulating soluble CD36 (sCD36) correlates significantly with the level of (a) intrahepatic lipid, as assessed by MR

spectroscopy (n =144, r,=0.30, P < 0.01, Spearman’s test); and (b) plasma ALT (n =144, r=0.31, P < 0.01, Pearson’s test). AU, arbitrary units |~ "

Correlation between sCD36 and hepatic CD36 expression

We found a moderate but non-significant correlation between
sCD36 levels and hepatic CD36 mRNA expression (n=27, r=0.36,
P=0.07, Figure 2).

sCD36 correlation with measures of obesity and fat distribution

sCD36 and BMI were weakly correlated (n=144, r=0.17, P=0.04,
Figure 3a). Yet, we found no significant correlations between
sCD36 and most other measures of obesity and fat distribution,
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including total body fat percentage (n=99, r=-0.02, P=0.85),
waist circumference (n=144, r=0.15, P=0.07) and SAT (n=94,
r=-0.08, P=0.42). A notable exception was an inverse relation
between sCD36 and VAT (n=94, r, =—0.21, P < 0.05, Figure 3b).

sCD36 association with gender, age and biochemical metabolic
risk factors

We found no difference in sCD36 levels between the genders,
albeit our study included only few female participants (Table 1).

© 2017 Macmillan Publishers Limited, part of Springer Nature.



We found a significant increase in sCD36 with increasing age in
the control subjects (r=0.43, P=0.01), irrespective of no age-
related increase in BMI or intrahepatic lipid content (data not
shown). In contrast, sCD36 decreased with age in NAFLD patients
(r=0.32, P<0.01).

As expected, sCD36 levels were inversely correlated with plasma
HDL (n=141, r=-0.31, P<0.01) and positively correlated with
plasma triglycerides (n=141, r=0.44, P <0.01), whereas sCD36
and LDL levels were not correlated. Also, sCD36 was positively
associated with HOMA (n=143, r=0.24, P<0.01), and insulin
levels (n=143, r=0.17, P < 0.05).

Multiple regression analyses

In a multiple regression analysis, we included variables that may
influence sCD36 levels and that were available for the full cohort,

sCD36 versus hepatic CD36 mRNA expression
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Figure 2. There was a close-to-significant correlation between

sCD36 levels and hepatic CD36 mRNA expression in the 27 available
biopsies (r=0.36, P < 0.07, Pearson’s test). AU, arbitrary units 1=
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thus testing age, intrahepatic lipid content (assessed by MR
spectroscopy), BMI, waist circumference, plasma lipids (triglycer-
ide, HDL, LDL) and HOMA. Variables that proved significant in a
univariate analysis were included in a robust multiple regression
analysis, thus including intrahepatic lipid, BMI, triglyceride, HDL
and HOMA. In this model, only intrahepatic lipid content (n=141,
P=0.01) and triglyceride (P < 0.01) were independently associated
with sCD36 levels.

We also tested which variables were independent contributors
to intrahepatic lipid content as defined as independent variables
in a robust multiple regression model. Tested variables included
waist circumference, BMI, triglyceride, HDL, HOMA and sCD36 that
were all significantly associated with intrahepatic lipid content in a
univariate regression analysis (data not shown). Waist circumfer-
ence was omitted due to the close correlation with BMI. In this
model, sCD36 (n=141, P<0.01) and HOMA (P<0.01) were
independently associated with intrahepatic lipid content.

DISCUSSION

In this study, our main finding was a significant correlation of
sCD36 and intrahepatic lipid content as assessed by MR spectro-
scopy, which also proved significant in a multiple regression
model. sCD36 levels were elevated in NAFLD patients in
comparison with both normal-weight and overweight controls.
Furthermore, we related this sCD36 to the hepatic mRNA
expression in a subgroup of NAFLD patients. As a novel finding,
we demonstrated an inverse relationship between sCD36 and VAT.

CD36 is a multifunctional receptor, which inter alia mediates the
uptake of long-chain fatty acids in metabolically active tissues
such as liver, adipose and muscle tissue; and oxidized LDL
in monocytes/macrophages, platelets and endothelial cells.
Increased expression and recruitment of CD36 from intracellular
storage sites regulates fatty-acid uptake and metabolism, inducing
ectopic triglyceride accumulation and metabolic disease.'® Indeed,
several lines of evidence link hepatic CD36 expression and
NAFLD pathogenesis, including human data. Studies have
reported elevated hepatic CD36 expression in NAFLD and NASH
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(@) There was a rather weak correlation between sCD36 and BMI (n =144, r=0.17, P=0.04, Pearson’s test). (b) In contrast, sCD36 was

inversely correlated to visceral adipose tissue volume (n=94, r, =—0.21, P < 0.05, Spearman’s test). AU, arbitrary units ™",
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patients,”?>22 and recently, hepatic steatosis and CD36 expres-

sion were linked to sCD36 levels.?

Hence, our study corroborates the findings of previous studies
with a number of definite strengths and limitations. The primary
strength is the broad, non-diabetic NAFLD patient cohort, which
includes patients with a wide range of intrahepatic lipid content
and more patients with grade 3 steatosis, than in previous trials.”®
For quantification of hepatic lipid content, we used MR spectro-
scopy, which yields a better quantitative estimation of hepatic
steatosis than histology.">?®* Also, we included a dedicated
normal- and overweight control group. Another strength is the
fact that plasma sCD36 quantification was performed by a well-
established method.>'®?*% Currently, commercial sCD36 assays
lack standardization and consistency.?®

Limitations of our study include the incomplete data set in
regards to measures of body composition, histology and hepatic
CD36 mRNA expression, which restricts the analysis and conclu-
sions we can make on the association between sCD36 and these
variables. Also, inclusion of variables is limited by the retrospective
design, for example, we only have data on hepatic CD36 mRNA
expression with no data on protein expression or the expression in
other tissue types.

In our cohort, the NASH patients had a significantly higher level
of sCD36 than NAFLD patients in general. This may signify an
association between CD36 and hepatic inflammation and
apoptosis as suggested by both experimental and human
studies,?"?”?® however sCD36 was not associated with histological
NAFLD activity score or fibrosis score. Our data contrast the
findings of Garcia-Monzén, in which sCD36 levels were signifi-
cantly more elevated in simple steatosis than in NASH patients.”
Opposite the Garcia-Monzoén study, in which the NASH patients
had little steatosis, our NASH patients had a significantly higher
level of steatosis than the NAFLD patients in general, and this
higher level of steatosis may also explain the elevated sCD36 level
in our NASH group. Obviously, we did not include enough patients
with histological verification of simple steatosis/NASH to formally
test this, and the effect of hepatic inflammation, ballooning and
fibrosis on sCD36 levels remains unresolved.

It is well-established that insulin induces CD36 gene expression
and CD36 protein translocation to the plasma membrane in
macrophages, adipocytes, skeletal muscle cells***° and probably
hepatocytes.”?'3? In contrast, experimental studies have sug-
gested that HDL inhibits CD36 expression.>® Parallel to previous
studies,”'%**3> we confirmed a significant correlation between
sCD36 and insulin resistance (insulin and HOMA) in our cohort as
well as a correlation between sCD36 and HDL. An increase in
hepatic CD36 activity may increase the fatty-acid load on the liver
(and skeletal muscle), and may thus further impair insulin
signaling and stimulate hepatic VLDL-triglyceride secretion.
Accordingly, we found a strong correlation between sCD36 and
triglyceride levels, and triglyceride was an independent predictor
of sCD36 in a multiple regression model.

Interestingly, we found a moderate though non-significant
correlation between sCD36 and hepatic CD36 mRNA expression,
although our expression data are based on only a small subgroup
of NAFLD patients with no controls. Indeed, our results parallel the
previous findings of Garcia-Monzén et al® The correlation may
signify that a considerable portion of sCD36 released for
circulation is derived from the liver.

Generally, sCD36 circulates in microvesicles,>® which mainly
derive from platelets in healthy individuals.>” However, many
other cell types may add to this under pathological conditions,*
including hepatocytes and leukocytes involved in NAFLD patho-
genesis. Other mechanism for the increased sCD36 in NAFLD
patients may also be at play. Miquilena-Colina et al. report a shift
in subcellular CD36 protein location in the NAFLD patients,
demonstrating more CD36 in the hepatocyte plasma membrane
of NAFLD patients as opposed to the intracellular storage seen in

6
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normal livers.” Therefore, the increased CD36 release to the
circulation may be explained by the membranous location in
NAFLD patients, whether released in microvesicles or released
unbound. Finally, sCD36 may be released from degrading
hepatocytes and macrophages (Kupffer cells) as a consequence
of necroinflammation.

Another significant source of sCD36 may be the adipose
tissue.>? Previous studies have suggested an association between
sCD36 and obesity as measured most commonly by BMI,®'® which
is in accordance with an increased adipose tissue volume as a
source of sCD36. In the current study, however, sCD36 was only
weakly correlated to BMI and not correlated to SAT, waist
circumference or total fat mass; and we even showed an inverse
correlation between sCD36 and VAT. Further, we found no
difference in the sCD36 level between normal and overweight/
obese controls. Methodological issues may be important for these
inconsistencies, since absolute incongruity was previously demon-
strated between results derived from the commercial assay used
by Garcia-Monzén et al. and our in-house method, which has been
extensive validated on clinical data.?® Another issue is that
previous sCD36 studies include no detailed information on
concomitant intrahepatic lipid content and hence, the adipose
tissue contribution to sCD36 may be overestimated in overweight
individuals.

There are numerous possible interpretations of the inverse
correlation between sCD36 and VAT. Especially, sCD36 may be
released more readily from liver than adipose tissue owing to
anatomy. Also, the hepatic CD36 expression may increase in the
situation of low adipose tissue CD36 expression, resulting in a
higher FFA load on the liver. In line with this theory, an
imbalanced adipocyte/hepatocyte CD36 expression may be part
of the NAFLD pathogenesis as suggested by Fabbrini et al."®
Matching obese study subjects on VAT, they found a significantly
lower adipose tissue CD36 expression, a lower insulin sensitivity
and an increased hepatic VLDL-triglyceride secretion rate in
subjects with a high than with a low intrahepatic lipid content.”
In contrast, matching subjects on intrahepatic lipid content
identified no such differences. Also, Glintborg et al. showed a
decrease in sCD36 levels during pioglitazone treatment, a
peroxisome  proliferator-activated receptor-y agonist that
increases adipose tissue CD36 expression.>* Indeed, these findings
agree with ours in the sense that an inverse correlation between
sCD36 and VAT may be mediated by a higher hepatic contribution
and a lower adipocyte contribution to sCD36 in the overweight/
obese subjects.

In conclusion, sCD36 levels increase with the level of
intrahepatic lipid, insulin resistance and dyslipidemia. The weak
association with markers of obesity and the association with
hepatic CD36 mRNA expression suggest that the excess sCD36 in
NAFLD patients is derived from the hepatocytes, which may
indicate a role for CD36 in NAFLD development. In theory, the
inverse correlation between sCD36 and VAT may reflect an
unhealthy and unbalanced CD36 expression in adipose and
hepatic tissue, which may shift the FFA load to the liver.
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