W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v21.i26.8096

World | Gastroenterol 2015 July 14; 21(26): 8096-8102
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Case Control Study
Increased serum soluble lectin-like oxidized low-density
lipoprotein receptor-1 levels in patients with biopsy-proven
nonalcoholic fatty liver disease

ORIGINAL ARTICLE

Oguzhan Ozturk, Yasar Colak, Ebubekir Senates, Yusuf Yilmaz, Celal Ulasoglu, Levent Doganay, Seyma Ozkanli,

Yasemin Musteri Oltulu, Ender Coskunpinar, Ilyas Tuncer

Oguzhan Ozturk, Yasar Colak, Ebubekir Senates, Celal
Ulasoglu, Levent Doganay, Ilyas Tuncer, Department of
Gastroenterology, Goztepe Teaching and Research Hospital,
Istanbul Medeniyet University, 34730 Istanbul, Turkey

Yusuf Yilmaz, Department of Gastroenterology, Marmara
University School of Medicine, Istanbul, Turkey and Institute of
Gastroenterology, Marmara University, 34854 Istanbul, Turkey

Seyma Ozkanli, Department of Pathology, Goztepe Teaching
and Research Hospital, Istanbul Medeniyet University, 34730
Istanbul, Turkey

Yasemin Musteri Oltulu, Ender Coskunpinar, Department
of Molecular Medicine, Institute of Experimental Medicine
Research, Istanbul University, 34093 Istanbul, Turkey

Author contributions: Ozturk O, Colak Y and Yilmaz Y
designed the study; Oltulu YM, Coskunpinar E and Ozkanli S
performed the experiments; Doganay L and Senates E interpreted
the data and performed the statistical analysis; Ozturk O, Colak
Y and Ulasoglu C wrote the manuscript; and Ozturk O, Senates E
and Tuncer I made substantial contributions to the discussion of
the results.

Institutional review board statement: The study was reviewed
and approved by Istanbul Medeniyet University Goztepe
Education and Research Hospital Institutional Review Board
(document No.: 8-B/28.12.2010) and written informed consent
was obtained from all participants.

Informed consent statement: All study participants, or their
legal guardian, provided informed written consent prior to study

enrollment.

Conflict-of-interest statement: The authors do not have any
conflict of interest.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was

Baishidenge ~ WJG | www.wjgnet.com

selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Oguzhan Ozturk, MD, Assistant
Professor, Department of Gastroenterology, Goztepe Education
and Research Hospital, Istanbul Medeniyet University, Doctor
Erkin street., Kadikoy, 34730 Istanbul,

Turkey. droguzozturk@hotmail.com

Telephone: +90-216-5664000

Fax: +90-216-5664023

Received: February 1, 2015
Peer-review started: February 1, 2015
First decision: March 10, 2015
Revised: April 2, 2015

Accepted: May 7, 2015

Article in press: May 7, 2015
Published online: July 14, 2015

Abstract

AIM: To analyze the relationship between the serum
lectin-like oxidized low-density lipoprotein receptor-1
(LOX-1) levels and clinical and histopathological
features of biopsy-confirmed nonalcoholic fatty liver
disease (NAFLD) patients.

METHODS: Fifty-three consecutive, biopsy-proven
NAFLD patients (31 males and 22 females, mean age
42.5 + 9.6 years) and 26 age- and gender-matched,
healthy controls (14 males and 12 females, mean
age 39 £ 10.7 years) were included. The patients
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with NAFLD were consecutive patients who had been
admitted to the hepatology outpatient clinic within
the last year and had been diagnosed with NAFLD
as the result of liver biopsy. The healthy controls
were individuals who attended the outpatient clinic
for routine health control and had no known chronic
illnesses. The histological evaluation was conducted
according to the NAFLD activity scoring system
recommended by The National Institute of Diabetes
and Digestive and Kidney Diseases Nonalcoholic
Steatohepatitis Clinical Research Network. The serum
LOX-1 levels were measured using an ELISA kit (Life
Science Inc. USCN. Wuhan, Catalog No. E1859Hu)
in both patients and healthy controls. A receiver
operating characteristic (ROC) curve analysis was
used to identify the optimal cutoff value of LOX-1 and
thereby distinguish between patients with nonalcoholic
steatohepatitis (NASH) and healthy controls. A P-value
< 0.05 was considered statistically significant.

RESULTS: NAFLD and healthy control groups were
similar in terms of age and sex. NAFLD patients
consisted of 8 patients with simple steatosis (15%),
27 with borderline NASH (51%) and 18 with definitive
NASH (34%). Metabolic syndrome was found in 62.2%
of the patients with NAFLD. The mean serum LOX-1
level in biopsy-proven NAFLD patients was 8.49 £ 6.43
ng/mL compared to 4.08 £ 4.32 ng/mL in healthy
controls (P = 0.001). The LOX-1 levels were significantly
different between controls, simple steatosis and NASH
(borderline+definite) cases (4.08 £ 4.32 ng/mL, 6.1
+ 6.16 ng/mL, 8.92 = 6.45 ng/mL, respectively, P =
0.004). When the cut-off value for the serum LOX-1
level was set at 5.35 ng/mL, and a ROC curve analysis
was performed to distinguish between steatohepatitis
patients and controls; the sensitivity and specificity
of the serum LOX-1 level were 69.8% and 69.2%,
respectively.

CONCLUSION: The serum LOX-1 levels were signi-
ficantly higher in NAFLD patients than in healthy
controls. Additionally, the serum LOX-1 levels could
differentiate between steatohepatitis patients and
healthy controls.

Key words: Insulin resistance; Liver fibrosis; Metabolic
syndrome; Nonalcoholic fatty liver disease; Steato-
hepatitis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Lipoprotein receptor-1 (LOX-1) is a biomarker
that has been demonstrated to be related to athero-
sclerosis, insulin resistance, obesity and diabetes.
Nonalcoholic fatty liver disease (NAFLD) is the hepatic
manifestation of metabolic syndrome. To date, no
studies have investigated the association between
serum LOX-1 and liver inflammation in biopsy-proven
NAFLD patients. In this study, we have shown that
the serum LOX-1 levels are correlated with the NAFLD
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histology scores, which might decrease the need for
performing liver biopsy in NAFLD patients.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the most
common chronic liver disease worldwide, and its
prevalence is continuously increasing!*?. The disease
may present in different clinical forms. Though simple
steatosis usually has a benign course, nonalcoholic
steatohepatitis (NASH) may progress to liver fibrosis,
cirrhosis and hepatocellular carcinoma due to ongoing
necroinflammation®*.

Currently, liver biopsy is the gold standard for
diagnosing NAFLD and NASH and for evaluating
liver fibrosis™. However, liver biopsy is an invasive
technique that is associated with several complications.
Therefore, alternative non-invasive methods are under
investigation for diagnosing this common disease'®.

Lectin-like oxidized low-density lipoprotein
receptor-1 (LOX-1) is a protein coded by the oxidized
low density lipoprotein (oxLDL) receptor-1 gene, and
it is expressed by endothelial cells, vascular smooth
muscle cells, macrophages, and adipocytes”®l. LOX-1
is @ membrane glycoprotein that binds, internalizes,
and degrades oxLDL. LOX-1 is activated by oxLDL
and leads to endothelial dysfunction, apoptosis
and atherosclerotic process via intracellular signal
transduction. Additionally, LOX-1 has multiligand
receptor features, and the defined ligands of LOX-1
are aged red blood cells, apoptotic cells, activated
platelets, leukocytes, bacteria, phosphatidyl serine,
advanced glycation endproducts, C reactive protein,
and heat shock protein 70,

In addition to its role in the process of athero-
sclerotic, LOX-1 is active in inflammatory processes.
Proinflammatory cytokines that are shown to upregulate
LOX-1, such as transforming growth factor-beta,
interleukin-6, interleukin-1a, interleukin-1p, and tumor
necrosis factor-a, are also involved in the pathogenesis
of NAFLD™', Furthermore, recent studies have
reported an increase in the LOX-1 levels in diabetes
mellitus, metabolic syndrome, and coronary artery
disease!"*.

In this study, we investigated the relationship
between LOX-1 and histopathological changes and
inflammation as well as clinical and biochemical para-
meters in liver biopsy-proven NAFLD (simple steatosis
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and borderline and definitive NASH) patients. To
address these questions, we evaluated the extracel-
lular soluble component of LOX-1 in NAFLD cases and
healthy controls.

MATERIALS AND METHODS

Study subjects

A total of 53 patients diagnosed with NAFLD (31
males and 22 females, mean age 42.5 £ 9.6 years)
and 26 healthy control subjects (14 males and 12
females, mean age 39 = 10.7 years) were included in
the study. The patients with NAFLD were consecutive
patients who had been admitted to the hepatology
outpatient clinic within the last year and had been
diagnosed with NAFLD based on liver biopsy. The
healthy controls were individuals who attended the
outpatient clinic for routine health control and had no
known chronic illnesses. All participants in the study
were recruited from Department of Gastroenterology
of Istanbul Medeniyet University Goztepe Education
and Research Hospital. To avoid selection bias for
recruiting the patients and controls, all participants had
to be residents of Istanbul for a minimum of 5 years as
a prerequisite. The study was reviewed and approved
by Istanbul Medeniyet University Goztepe Education
and Research Hospital Institutional Review Board
(document No. 8-B/28.12.2010) and written informed
consent was obtained from all participants.

All NAFLD patients had elevated serum ALT levels
for at least 6 mo, and none of the patients had alcohol
consumption greater than 20 g/d. All patients were
negative for viral hepatitis serology. Hemochromatosis,
Wilson’s disease, autoimmune hepatitis, primary biliary
cirrhosis, sclerosing cholangitis and alpha-1 antitrypsin
deficiency were ruled out. All tests/procedures for the
aforementioned excluded conditions were performed
for research. Patients with biliary strictures and
malignancies were excluded. Additionally, the patients
had no history of using hepatotoxic medicines, such
as estrogens, amiodarone, steroids, tamoxifen,
methotrexate, valproic acid and herbal drugs. The
data regarding the hepatotoxic drug history were
obtained from both the patient’s medical records and
their interviews. The data for the hepatotoxic drug
history were obtained by interview for controls. All
serological and biochemical tests of the participants
were performed in the same laboratory, the Central
laboratory of Géztepe Education and Research Hospital.
All individuals in the control group were healthy on
physical examination and had normal liver parenchyma
in the sonographic liver examination. Their serological
and biochemical parameters were all in the normal
ranges.

Clinical and laboratory evaluations
Physical examinations, anthropometric and biochemical
measurements, and body mass index (BMI) calculations
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were performed in all study participants. Blood pressure
measurements were performed in a quiet room with
a sphygmomanometer after 10 min of resting. After a
12-h overnight fasting period, blood samples, both from
patients with NAFLD and controls, from the antecubital
veins were collected between 8:00-9:00 am. After 2 h,
which allowed the blood to clot, at room temperature,
the samples were centrifuged at 1000 G for 20 min. The
sera obtained from the cases were stored at -80 C until
further analysis.

Diabetes mellitus was diagnosed according to the
American Diabetes Association criteria™. Metabolic
syndrome was diagnosed using the Adult Treatment
Panel Il criteria™®. Homeostasis Model of Assessment
- Insulin Resistance (HOMA - IR) was calculated using
the following equation: insulin resistance (IR) = fasting
plasma glucose (mmol/L) x fasting plasma insulin (mU/
L)/22.5 (IR was accepted as normal if IR < 2.5 and
present if insulin resistance IR = 2.5).

Duplicate measurements of the LOX-1 serum levels
were performed using an ELISA kit (Life Science Inc.
USCN. Wuhan, Catalog No. E1859Hu) according to
the manufacturer’s instructions. The standard curve
concentrations used for the ELISA were 10 ng/mL, 5
ng/mL, 2.5 ng/mL, 1.25 ng/mL, 0.625 ng/mL, 0.312
ng/mL, and 0.156 ng/mL. The minimum detectable
level of human LOX-1 is less than 0.03 ng/mL.

Histological analysis

A liver biopsy was performed under local anesthesia
using a Hepafix 16-gauge needle (Braun Melsungen
AG, Melsungen, Germany) with ultrasound guidance.
All biopsy samples were fixed with 10% formaldehyde
and then embedded in paraffin blocks. The liver
specimens were stained with hematoxylin-eosin,
Masson’s trichrome and reticulin silver stains. An
experienced hepatopathologist scored and evaluated
the tissue specimens. The pathologist was blinded
to all patient data. The histological evaluation was
conducted according to the NAFLD activity scoring
system (NAS) recommended by The National Institute
of Diabetes and Digestive and Kidney Diseases
(NIDDK) NASH Clinical Research Network™. In this
scoring system, hepatic steatosis was graded from 1
to 3 according to the steatosis ratio, with 5%-33%,
33%-66% and > 66% representing scores of 1, 2 and
3, respectively. Lobular inflammation was defined as
an overall assessment of all inflammation; no foci was
scored as 0, < 2 foci per x 200 field scored as 1, two-
four foci per x 200 field scored as 2, and more than
4 foci per x 200 field scored as 3. Ballooning scoring
is defined as a score of 0 if there is no ballooning of
hepatocytes, 1 if there are few ballooning hepatocytes,
and 2 if there are nhumerous ballooning hepatocytes.
Fibrosis was staged as follows: stage 0, no liver
fibrosis; stage 1, perisinusoidal or periportal fibrosis;
stage 2, perisinusoidal and portal/periportal fibrosis;
stage 3, bridging fibrosis and stage 4, cirrhosis.
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Table 1 Clinical and biochemical characteristics of healthy controls and patients with nonalcoholic fatty liver disease' 7 (%)

Characteristic Control NAFLD Simple steatosis NASH Pvalue? P value®
(borderline + definite)
(n = 26) (n = 53) (n =8) (n = 45)
Gender (males/females) 14/12 31/22 4/4 27/18 0.690 0.800
Age (yr) 39+10.7 425+9.6 428+13.2 41486 0.190 0.310
BMI (kg/m?) 287+5.1 31.6+53 29.9+4.31 32.07 +55 0.030 0.040
Smoking 5(19.2) 11 (20.7) 3 (37.5) 8(17.7) 0.900 0.080
Waist circumference (cm) 852+73 102.2+9.1 100.2+9.9 102.6 +9 0.002 0.002
Diabetes Mellitus No 11 (20.8) 3 (37.5) 8(17.7) 0.012 0.050
Metabolic syndrome No 33 (62.2) 3 (37.5) 30 (66.6) <0.001 <0.001
Hypertension No 12 (22.6) 3 (37.5) 9 (20) 0.008 0.010
Systolic blood pressure (mmHg) 116 £17 121+16 115+ 15 122+17 0.310 0.270
Diastolic blood pressure (mmHg) 74 £12 82+10 79+£8 82+10 0.006 0.010
ESR median (min-max, mm/h) 21 (6-38) 11.5 (3-40) 16 (4-40) 11 (3-38) 0.001 0.110
CRP median (min-max, mg/L) 0.4 (0.2-1.5) 0.4 (0.1-2) 0.5 (0.1-1.4) 0.4 (0.1-2) 0.720 0.670
Hemoglobin Alc (%) 57+03 59+0.9 55+04 59+09 0.730 0.310
HOMA-IR median (min-max) 2(0.6-3.2) 2.5(0.3-11.8) 1.6 (0.3-4.2) 2.7 (0.5+11.8) 0.001 0.010
AST median (min-max, U/L) 19 (9-60) 35 (16-147) 36 (19-91) 35 (16-147) <0.001 <0.001
ALT median(min-max, U/L) 18 (5-50) 52 (17-196) 43 (18-97) 53 (17-196) <0.001 <0.001
Total cholesterol (mmol/L) 5151 543 +1.39 546 +1.13 543 +1.45 0.450 0.670
HDL-cholesterol (mmol/L) 1.21+0.2 1.19+0.2 1.26 0.2 1.16+0.2 0.290 0.310
LDL-cholesterol (mmol/L) 3.52+0.8 3.67+0.9 3.67+0.8 3.67+0.9 0.520 0.770
Triglycerides (mmol/L) 14+0.6 25£212 22+1.08 25+227 0.005 0.420
Ferritin median (min-max, pmol/L) 20.7 (2.8-101) 91 (6.5-326) 141.5 (7.8-300) 88.5 (6.5-326) <0.001 <0.001
LOX-1 (ng/mL) 4.08 £4.32 8.49 + 6.43 6.1£6.16 8.92 + 6.45 0.001 0.004

'The patients with NAFLD and controls was similar according to the socioeconomic status, racial and ethnic background, and, dietary and/or physical
activity habits, religion; °P value: for comparison of control and NAFLD (t test for continuos variables and 4 test for categorical, as variables ); *P value:
for comparison of control, simple steatosis, and NASH (One-way ANOVA for continues variables and 4 test for categorical variables). Normal values in
laboratory tests: ESR: Erythrocyte Sedimentation Rate (0-20 mm/h); CRP: C-reactive protein (< 8 mg/L); HbAlc (4.3-5.8 proportion of total hemoglobin);
total cholesterol (2.6-5.2 mmol/L); triglyceride (0.7-1.7 mmol/L); LDL cholesterol (1-3.37 mg/dL); HDL cholesterol (> 0.9 mmol/L); AST (5-32 U/L); ALT
(5-38 U/L); ferritin (54-755 pg/L in males and 25-755 pg/L in females); BMI (body mass index) (18-25 kg/m®); LOX-1: Lectin-like oxidized low-density
lipoprotein receptor-1; HOMA-IR and metabolic syndrome are described in the text, Diabetes Mellitus was diagnosed according to ADA 2010 criteria,
NAFLD: Nonalcoholic fatty liver disease; NASH: Nonalcoholic steatohepatitis.

Histologically, the total NAS scores were calculated as
a sum of the steatosis (1-3), lobular inflammation (0-3)
and ballooning (0-2) scores. Based on this scoring
system, patients with a total NAS score of 0-2 were
diagnosed with simple steatosis, 3-4 borderline NASH,
and 5 or greater definitive NASH™,

Statistical analysis

StatMate 2.0 (GraphPad Inc., San Diego, CA, United
States) was used for the power calculation of the
study. The data were analyzed using SPSS 16.0
(IL United States SPSS Inc., Chicago, IL, United
States). Normally distributed continuous variables
are presented as the mean £ SD. Student’s t-test
was used to evaluate the difference between the
independent groups. Differences in the levels of LOX-1
among the NAFLD subgroups (simple steatosis and
borderline NASH+definitive NASH) and control group
were determined by one-way analysis of variance
(ANOVA) followed by a Bonferroni multiple-comparison
post hoc test. Categorical data were analyzed using
the ° test. A Spearman rank correlation was used to
examine the relationship between variables. A receiver
operating characteristic (ROC) curve analysis was
used to identify the optimal cutoff value of LOX-1 for
distinguishing between patients with NASH and healthy
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controls. A P-value < 0.05 was considered statistically
significant. The statistical methods of this study were
reviewed by Recep Minga, biomedical statistician of
Ikon Research and Consultancy co.

RESULTS

The clinical and biochemical characteristics of the
healthy controls and NAFLD patients are presented
in Table 1. The age and gender distribution were
similar in both groups. The following characteristics
were significantly higher in the NAFLD patients: waist
circumference, diastolic blood pressure, HOMA-IR,
triglyceride level and transaminase and ferritin levels.
Eight patients (15%) had simple steatosis, whereas
27 (51%) had borderline NASH and 18 (34%) were
diagnosed with definite NASH. Metabolic syndrome was
found in 62.2% of the patients with NAFLD.

The LOX-1 level was significantly higher in the
NAFLD group compared to healthy controls (8.49 +
6.43 ng/mL vs 4.08 £ 4.32 ng/mL, respectively, P =
0.001). The LOX-1 levels were significantly different
between the control, simple steatosis and NASH
(borderline + definite) cases (4.08 £ 4.32 ng/mL, 6.1
+ 6.16 ng/mL, 8.92 £ 6.45 ng/mL, respectively, P =
0.004). The distribution of the serum LOX-1 levels in
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Figure 1 Distribution of serum levels of lectin-like oxidized low density
lipoprotein receptor-1 in healthy controls and patients according to
non-alcoholic fatty liver disease Activity Score”. The LOX-1 levels were
significantly different between controls, simple steatosis and NASH (borderline
+ definite) cases (4.08 + 4.32 ng/mL, 6.1 + 6.16 ng/mL, 8.92 + 6.45 ng/mL,
respectively, P = 0.004). LOX-1: Lectin-like oxidized low density lipoprotein
receptor-1; NAS: Non-alcoholic fatty liver disease Activity Score; “: All healthy
controls were considered to have 0 point in NAS.

the study subgroups (controls and patients) is shown
in a scatterplot figure (Figure 1). In addition, the
LOX-1 serum levels were significantly higher in the
NASH group than in the healthy subjects (8.92 £ 6.45
ng/mL vs 4.08 £+ 4.32 ng/mL, P = 0.003). The LOX-1
levels were not significantly different in the NAFLD
subgroups based on histological data. As a result,
multiple linear regression analysis was not performed.
In the NAFLD group, cases with (33) or without (20)
metabolic syndrome had no significant difference in
LOX-1 (7.27 £ 5.32 ng/mL vs 10.63 = 7.84 ng/mL,
respectively, P = 0.849).

The LOX-1 cut-off value that was used to distinguish
healthy controls and NASH (borderline and definite) was
5.35 ng/mL. The area under ROC (AUROC) according to
this cut-off level was 72.5% (SE = 0.06, Mann Whitney
U-test, P = 0.001). With this cut-off value, the LOX-1
measurement could distinguish NASH patients from
healthy controls with a sensitivity of 69.8%, specificity
of 69.2%, negative predictive value of 69.6%, and
positive predictive value of 69.4%.

DISCUSSION

In this study, we demonstrated, for the first time,
a significant difference in the LOX-1 levels between
biopsy-proven NAFLD and healthy controls. The LOX-1
levels were significantly higher in NASH patients
compared with healthy controls. Therefore, LOX-1 may
distinguish NASH cases from healthy subjects. There
was no difference between the LOX-1 levels in the
simple steatosis subgroup and the healthy controls or
NASH cases.

Previous studies have reported that diabetes,
obesity, and hypertension cases had high serum LOX-1
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levels®'®'71 The elevated LOX-1 levels in NAFLD
patients are in parallel with these metabolic disorders.
This result may be due to insulin resistance, which is
an underlying common pathophysiologic mechanism of
these disorders™®®,

In this study, the LOX-1 levels in patients with NAFLD
were higher than healthy controls. Although there is a
gradual increase in the progression from healthy control
to simple steatosis and then to NASH (borderline +
definite) subgroup cases, the only significant difference
was obtained between controls and NASH patients.
However, we did not find any significant difference
between simple steatosis and the NASH subgroups.
Lubrano et a*®! reported that the serum LOX-1 levels
were correlated with other inflammatory markers
and with the severity of coronary artery disease.
Additionally, in an endothelial dysfunction study, Sakurai
et al*® showed that the LOX-1 level is linearly correlated
with increasing oxidative stress.

The high LOX-1 levels in coronary artery disease,
endothelial dysfunction and NAFLD patients suggest
that inflammatory processes and oxidative stress are
common pathophysiologic mechanisms. In addition,
coronary artery disease and endothelial dysfunction
were present in NAFLD patients’®**], One important
result of this study is the identification of high LOX-1
levels in patients with steatohepatitis.

Liver biopsy is still the gold standard method for
establishing NASH, which is the progressive form
of NAFLD. However, due to several complications
of this invasive procedure, a humber of alternative
methods and non-invasive diagnostic modalities are in
development™?**, Increased LOX-1 serum levels in
patients with NASH may simplify the selection of cases
for differentiating between NAFLD subgroups prior to
liver biopsy. However, these data must be confirmed
by studies with large patient samples.

There is no relationship between the LOX-1 level
and degree of fibrosis in our study. Kelly et a/®*
reported a relationship between the LOX-1 level
and renal function and fibrosis in obese and diabetic
rats. Injections of anti-LOX-1 antibodies into the rats
improved renal function and reduced fibrosis. In a
study examining the relationship between LOX-1 and
angiotensin II (which has roles in fibrotic processes)
in human coronary artery endothelial cell culture,
the activation of angiotensin 1T type 1 receptors
was shown to increase the LOX-1 levels®*®, The
angiotensin I type 1 receptor is also involved in
the development of liver fibrosis'®’, Although these
findings show a relationship between LOX-1 and kidney
fibrosis, they do not suggest a causal relationship with
liver fibrosis. There is a need for large-scale studies
on LOX-1 expression at the cellular level to determine
the role of LOX-1 in the pathogenesis of fibrosis. Based
on our data, we concluded that in the natural course
of NAFLD, inflammation is associated with elevated
LOX-1 levels but that fibrosis is not.
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There are some limitations to this study. The first
limitation is the small humber of cases. Therefore,
the results must be verified in additional large-
scale studies. Second, the study is a cross-sectional,
case-control study; therefore, it does not provide
information on the pathophysiologic and causal
relationship for the disease course. The measurement
of only the serum LOX-1 levels and not the liver tissue
levels is also a limitation. Additionally, there is no
evidence available at the tissue level in patients with
NAFLD. Fourth, the patients enrolled in this study were
only of Turkish descent; therefore, additional research
is needed to assess the role of LOX-1 in different ethnic
populations. Finally, the measured and unmeasured
differences between the studied groups could have
accounted for the findings.

In conclusion, this study showed an association, but
not casuality, between serum LOX-1 levels and both
NAFLD and NASH. As a result, the serum LOX-1 levels
may be a useful marker for differentiating patients
with NAFLD and NASH from healthy individuals, but
our results must be verified in large-scale randomized
trials.
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