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Increased Serum Levels of LIGHT/TNFSF14 in
Nonalcoholic Fatty Liver Disease: Possible Role in
Hepatic Inflammation
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OBJECTIVES: The tumor necrosis factor superfamily member 14, LIGHT (homologous to lymphotoxin, exhibits inducible
expression, and competes with HSV glycoprotein D for herpes virus entry mediator (HVEM), a receptor expressed by
T lymphocytes), has been involved in various autoimmune disorders and has been shown to influence hepatic lipid metabolism.
We hypothesized that LIGHT could also have a pathogenic role in nonalcoholic fatty liver disease (NAFLD).

METHODS: Serum levels of LIGHT in NAFLD patients and control subjects, as well as LIGHT and interleukin (IL)-8 released from
Huh7 (human hepatoma cell line) hepatocytes, were determined by enzyme-linked immunosorbent assay. The mRNA expression of
LIGHT in the liver tissue and mRNA levels of LIGHT and IL-8 in Huh7 hepatocytes were assessed by real-time quantitative reverse
transcription-PCR.

RESULTS: (i) Serum levels of LIGHT were significantly elevated in NAFLD patients (n=66) as compared with healthy controls
(n=16), with no differences between simple steatosis (n = 34) and nonalcoholic steatohepatitis (NASH) (n = 32). (ii) Within the
liver, NAFLD patients (n = 14) had significantly increased mRNA levels of the two LIGHT receptors, herpes virus entry mediator and
lymphotoxin § receptor (LTBR), as compared with controls (n = 7), with no difference between simple steatosis (n = 8) and NASH
(n=#6). (i) LIGHT markedly increased the release of IL-8 in Huh7 hepatocytes in a time- and dose-dependent manner. (iv) The
reactive oxygen species (ROS) H,0, (hydrogen peroxide) enhanced the LIGHT-mediated release of IL-8 in Huh7 hepatocytes.
CONCLUSION: We show increased levels of LIGHT and its two membrane-bound receptors in NAFLD, potentially promoting
hepatic inflammation through ROS interaction. Our findings should encourage further studies on the role of LIGHT in NAFLD
development and progression.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the most common
liver disease, with an estimated prevalence of about 20%."
NAFLD ranges from simple fat deposition to nonalcoholic
steatohepatitis (NASH), characterized by steatosis, inflamma-
tion, and progressive fibrosis, ultimately leading to cirrhosis
and end-stage liver disease.'® NAFLD is frequently asso-
ciated with obesity, dyslipidemia, and insulin resistance,
disorders that constitute metabolic syndrome.® Although
enhanced oxidative stress, inflammation, and metabolic
disturbances, potentially representing interacting mechan-
isms, have been implicated in the pathogenesis of NAFLD, the
mechanisms that underlie the initiation and progression of this
disorder are still not clear.*™®

LIGHT (homologous to fymphotoxin, exhibits inducible
expression, and competes with HSV glycoprotein D for herpes
virus entry mediator (HVEM), a receptor expressed by

T lymphocytes) is a 29 kDa type 2 transmembrane protein
belonging to the tumor necrosis factor (TNF) superfamiliy
(TNFSF).” LIGHT/TNFSF14 is primarily expressed on T cells
and dendritic cells, but has also been found on platelets,
monocytes, and granulocytes, being involved in innate and
adaptive immune responses, as well as in the regulation
of cell survival and proliferation.”® LIGHT binds to the
HVEM (HVEM/TNFRSF14), and is also a shared ligand with
membrane-bound lymphotoxin af for LTBR/TNFRSF3.”
Studies in animal models and some clinical studies indicate
that LIGHT may be crucial for the development of various
autoimmune and inflammatory disorders,®'° and has also
been implicated in the pathogenesis of atherosclerosis.'* 2 In
addition, LIGHT has been found to promote hepatic inflamma-
tion in two independent experimental hepatitis models
(i.e., hepatitis induced by concanavalin A and Listeria
monocytogenes),' and has been reported to modulate lipid
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homeostasis through interaction with LTBR, at least partly
through inhibition of hepatic lipase expression in hepatocytes.'*

Based on its role in inflammatory disorders such as
atherosclerosis, we hypothesized a possible role for LIGHT
in NAFLD, as similar pathogenic interactions between
inflammation and lipid metabolism are involved. In the present
study, this hypothesis was tested through various experimen-
tal approaches including in vivo studies in NAFLD patients as
well as in vitro studies in hepatocytes.

METHODS

Patients and controls. The study population is part of a
published cohort,’® and all patients with available serum
samples for cytokine analyses were included in this study
(66 patients with biopsy-verified NAFLD; 34 with simple
steatosis and 32 with NASH) (Table 1). In NASH, the grade
of inflammation was mild (n=24) or moderate to severe (n=8).
Fibrosis was observed in 30 patients (stage 1, n=21; stage 2,
n=5; stage 3, n=3; and stage 4, n=1), including 5 patients
without necroinflammation. Type 2 diabetes mellitus and the
metabolic syndrome (by the Adult Treatment Panel Il defini-
tion)'® were present in 26% and 71% of the cases, respectively.
No other liver diseases (e.g., chronic hepatitis B or C virus
infection, hemochromatosis, autoimmune hepatitis, primary
biliary cirrhosis, primary sclerosing cholangitis, or malignancy)
were present. None of the patients had ingested any known
hepatotoxic medications or herbal products, and the average
alcohol consumption was <24 g per day in all subjects. For
comparison, serum samples were also obtained from 16 age-,
sex-, and ethnicity-matched healthy controls, all with serum
levels of alanine aminotransferase (ALT) within the normal
range (Table 1). None of the controls took any medication
regularly, the alcohol consumption was <24 g per day and the
body mass index (BMI) was <27 kg/m? in all individuals.

In the study of hepatic expression of LIGHT/HVEM/LTBR,
we included another 14 patients (age: 48.1 (+9.7) years; BMI:
29.8 (+2.1) kg/m?; ALT 82 (37-273) U/l) with biopsy-verified
simple steatosis (n=8) or NASH (n=6). Seven patients
who underwent hepatic resection for liver metastasis
from colorectal cancer (n=6) or carcinoid (n=1) served as
controls (age: 62.7 (+7.5) years; BMI: 26.6 (+3.3) kg/m?; ALT:
22 (14-36) U/l). In the controls, the liver specimens were
carefully evaluated for cancer cell infiliration both macro-
scopically and microscopically. However, although the control
specimens showed few infiltrating lymphocytes, we cannot
totally exclude that these specimens contain tumor-infiltrating
T cells with low expression of LIGHT.' Written informed

consent for participation in the studies was obtained from all
individuals. The regional Ethical Committee approved the
studies, which were conducted according to the Declaration of
Helsinki. Serum samples for the study were collected and
stored as described previously.'®

Liver biopsy and histological examinations. All biopsies
were obtained using a biopsy gun and were snap frozen in
liquid nitrogen and thereafter stored at —80 °C (for the study
of hepatic gene expression) or fixed in formalin. Slides were
routinely stained with hematoxylin/eosin, Masson trichrome
or AFOG, Gomori and Perls’ staining for iron, and examined
by two liver pathologists blinded for clinical data. Histological
examinations showed normal liver tissue for the all controls.
Steatosis was defined when fat droplets were present
in >5% of hepatocytes. NASH was defined when either
ballooning and lobular inflammation or typical lobular fibrosis
was present in addition to steatosis. Fibrosis was staged as
follows: 0=no fibrosis, 1=pericellular fibrosis or isolated
portal fibrosis, 2 =combined pericellular and portal fibrosis,
3 =bridging fibrosis, and 4 =cirrhosis.

Hepatocyte cultures. Huh7 (human hepatoma cell line),
obtained from the Health Science Research Resources Bank
(JCRB0403; Osaka, Japan), were cultured in Dulbecco’s
modified Eagle's medium (Sigma-Aldrich, St Louis, MO),
supplemented with 10% heat-inactivated fetal calf serum, to
70-85% confluence, and then stimulated with different
concentrations (1-100 ng/ml) of recombinant LIGHT (R&D
Systems, Minneapolis, MN). In a separate set of experiments,
the cells were incubated with LIGHT with and without different
concentration of H,O, (hydrogen peroxide; Sigma-Aldrich).
In these coculture experiments, we used 300 ng/ml LIGHT
to ensure a proper and significant response of LIGHT. After
incubation, cell-free supernatants and cell pellets were
harvested and stored at —80 °C.

Real-time quantitative RT-PCR. Total RNA was isolated
from frozen liver specimens using Trizol reagent (Life
Technologies, Invitrogen, San Diego, CA) and Huh7 cells
using RNeasy mini columns (Qiagen, Hilden, Germany),
DNase treated, and stored at — 80 °C. cDNA was synthesized
using a high-capacity cDNA archive kit (Applied Biosystems,
Foster City, CA). Primers for LIGHT, HVEM, and LTBR were
designed using the Primer Express software, version 2
(Applied Biosystems). Primer sequences could be provided
upon request. Quantification of mMRNA was performed using
the ABI Prism 7000 (Applied Biosystems). Gene expression

Table 1 Anthropometric data and serum ALT for healthy controls, patients with simple steatosis, and patients with NASH

Controls (n=16) Simple steatosis (n=34) NASH (n=32) P value
Age (years), mean (s.d.) 42.1 (10.2) 44.3 (12.6) 44.9 (12.6) 0.748
Sex, male/female 8/8 19/15 18/14 0.908
Body mass index (kg/m?), mean (s.d.) 23.0 (2.4) 29.5 (3.7) 31.6 (4.7) <0.001
S-ALT (U/l), median (interquartile range) 22 (14) 73 (62) 98 (56) <0.001

ALT, alanine aminotransferase; NASH, nonalcoholic steatohepatitis; S-ALT, serum ALT.

P values represent comparisons between all three groups.
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of the housekeeping genes GAPDH and B-actin were used
for normalization. SYBR Green assays were performed with
the gPCR Master Mix for Power SYBR Green | (Eurogentech,
Seraing, Belgium).

Measurement of cytokines by enzyme immunoassay.
Concentrations of LIGHT, interleukin-8 (IL-8), IL-6, monocyte
chemoattractant protein-1/CCL2, and TNFa were measured by
enzyme immunoassays obtained from R&D Systems. The intra-
and intercoefficient of variation were <10% for all assays.

Statistical analyses. This study was designed to analyze
the difference in serum or plasma levels of cytokines or more
specific LIGHT between NAFLD patients and healthy con-
trols. We were looking for rather large differences (>50%
changes from reference group), and found that 50 NAFLD
patients and 15 healthy controls would have >90% power to
detect a difference between means of 1.5 with an a of 0.05
(two-tailed). Data were analyzed using SPSS 14.0 (SPSS,
Chicago, IL) and GraphPad Prism 5 (La Jolla, CA, USA).
T-test or Mann—Whitney U-test were used for univariate
comparisons between groups as appropriate. Correlations
were calculated by the Spearman rank test. Multiple linear
regression analyses were performed to explore the effects of
NAFLD and NASH on serum levels of LIGHT after adjustment
for age, sex, and BMI. Probability values (two-sided) were
considered significant at P<0.05.
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Figure 1 Levels of LIGHT (homologous to fymphotoxin, exhibits inducible

expression, and competes with HSV glycoprotein D for herpes virus entry mediator, a
receptor expressed by T lymphocytes) in patients and controls. Serum levels of
LIGHT were assessed by enzyme immunoassay, in healthy control subjects (n= 16),
patients with simple steatosis (n=34), and patients with nonalcoholic steatohepatitis
(NASH) (n=32). Horizontal lines indicate median values.
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RESULTS

Serum levels of LIGHT in NAFLD patients and healthy
controls. Patients with NAFLD (n=66) had significantly
raised serum levels of LIGHT as compared with healthy
controls (n=16) (mean (s.d.): 79.1 (53.49) vs. 26.4 (24.6) pg/
ml, P<0.001), with no significant difference between simple
steatosis (n=34) and NASH (n=32) (mean (s.d.): 85.3 (55.6)
vs. 70.4 (50.8) pg/ml, P=0.26), simple steatosis, and NASH,
respectively) (Figure 1). After adjustment for sex, BMI, and
age, the diagnosis of NAFLD was still a significant predictor
of LIGHT (P<0.001; Table 2). Moreover, within the NAFLD
goup, there was no difference in LIGHT levels between those
who met (n=47) and those who did not meet (n=19) the
criteria for metabolic syndrome (mean (s.d.): 79.1 (55.1) vs.
75.5 (50.5) pg/ml, P=0.80). Also, there was no difference
in serum levels of LIGHT when comparing those with and
without fibrosis (data not shown).

There are a few studies on increased LIGHT levels in obesity
associated with elevated levels of triglycerides and impaired
glycemic control.’®'9 In the present study, however, we found no
correlation between LIGHT levels and BMI in either patients
(r=-0.13, P=0.30) or controls (r=—0.16, P=0.56). Moreover,
within the NAFLD group, there was no difference in LIGHT levels
between those with BMI above (n=34) and below 30 kg/m?
(n=32) (mean (s.d.): 72.2 (49.4) vs. 84.4 (57.8) pg/ml, P=0.36,
above and below 30 kg/m?, respectively).

Hepatic gene expression of LIGHT and its receptors in
NAFLD patients and controls. To further characterize the
regulation of LIGHT in NAFLD, we examined the mRNA
levels of LIGHT and its corresponding receptors, HVEM and
LTBR, in liver biopsies from 14 patients with NAFLD (eight
with simple steatosis and six with NASH) and seven controls.
As shown in Figure 2, mRNA levels of HVEM and LTBR were
both significantly enhanced in NAFLD with no differences
between simple steatosis and NASH. In contrast, LIGHT
gene expression did not differ between patients and controls
(Figure 2).

LIGHT enhances IL-8 release in Huh7 hepatocytes. Hepatic
inflammation is an important feature of NAFLD-related disease.
To elucidate any potential pathogenic role of LIGHT in NAFLD,
we next examined the ability of LIGHT to promote the
production and release of prototypical inflammatory cytokines
in Huh7 hepatocytes. Whereas LIGHT had no effect on the
release of IL-6, TNFa, and monocyte chemoattractant protein-1,

Table 2 NAFLD is an independent predictor of elevated serum levels of LIGHT after adjustment for sex, BMI, and age (adj. RP= 0.135)

Dependent variable Explanatory variable B 95% ClI for P value
LIGHT NAFLD present 64.9 30.2, 100.0 <0.001
Sex (ref. =male) 14.5 -8.7,37.7 0.218
BMI (per kg/m?) -15 -43,1.2 0.277
Age (per year) -04 -1.4,0.6 0.408

BMI, body mass index; Cl, confidence interval; LIGHT, homologous to lymphotoxin, exhibits inducible expression, and competes with HSV glycoprotein D for herpes
virus entry mediator, a receptor expressed by T lymphocytes; NAFLD, nonalcoholic fatty liver disease.

Serum LIGHT levels are estimated to be 64.9 pg/ml higher in NAFLD patients as compared with controls according to the model, which explains 13.5% of the variability
of serum LIGHT levels (adj. R =0.135). 8 Values show the degree of association for each parameter with NAFLD.
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Figure 2 Levels of LIGHT (homologous to lymphotoxin, exhibits inducible
expression, and competes with HSV' glycoprotein D for herpes virus entry mediator
(HVEM), a receptor expressed by T lymphocytes), HVEM, and lymphotoxin {3
receptor (LTPR) in liver biopsies from patients and controls. mRNA levels of (a) LIGHT
and its corresponding receptors, (b) HVEM and (c) LTBR, in liver biopsies from
control subjects (n=7), patients with simple steatosis (n=48), and patients with
nonalcoholic steatohepatitis (NASH) (n=6). mRNA levels were quantified by real-
time reverse transcription-PCR (RT-PCR), in relation to the control gene GAPDH
(glyceraldehyde 3-phosphate dehydrogenase). Data are given as mean +s.e.m.
*P<0.05 vs. control subjects.

Steatosis

it markedly enhanced the IL-8 response in a time- and dose-
dependent manner (Figure 3) both on protein and mRNA level.

H,O0, augments the LIGHT-mediated release of IL-8 in
Huh7 hepatocytes. Increased oxidative stress has been
implicated in the pathogenesis of NAFLD.* As shown in
Figure 4, H>O, increased the release of IL-8 from Huh7 cells,
and notably, it also enhanced the stimulating effect of LIGHT
on IL-8 release in these cells. Similar effects or even stronger
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effects were seen at the mRNA levels (Figure 4). LIGHT
interact with HVEM and LTBR, and while HVEM in general
showed very low expression in these cells, LTBR was
clearly present and H,O, enhanced the expression of
LTBR, in particular when combined with LIGHT stimulation
(Figure 5).

DISCUSSION

In the present study, we show that NAFLD patients are
characterized by increased serum levels of the TNFSF
member LIGHT as well as enhanced hepatic expression of
its receptors, HVEM and LTBR, with no significant differences
between simple steatosis and NASH. Our in vitro findings in
Huh7 hepatocytes suggest that LIGHT induces an increased
release of the inflammatory chemokine IL-8 in these cells, with
enhancing effects when coincubated with H>O,. Our findings
suggest that LIGHT-mediated inflammation could be involved
in NAFLD pathogenesis, potentially involving interaction with
enhanced oxidative stress. It could be argued that in contrast
to serum levels, LIGHT levels were not increased in the liver
from NAFLD patients. However, the hepatic expression of the
LIGHT receptors were significantly upregulated in NAFLD,
indicating a possibility for LIGHT-mediated pathology in
NAFLD even if LIGHT itself is not upregulated within the liver.

Several inflammatory cytokines have been implicated in the
pathogenesis of NAFLD including TNF-related molecules
such as TNF /TNFSF2,%° Fas ligand (TNFSF6),2' TNF-related
apoptosis inducing ligand (TNFSF10),22 and osteoprotegerin
(TNFRSF11b).2% Experimental studies have previously shown
that LIGHT could promote hepatic inflammation and meta-
bolic disturbances within the liver.'®'* This cytokine has also
been linked to the pathogenesis of various inflammatory and
autoimmune disorders such as inflammatory bowel disease,
nephritis, and rheumatoid arthritis.’®2*2% However, to the
best of our knowledge, this is the first report of increased
serum levels of LIGHT, as well as increased hepatic
expression of its receptors, HVEM and LTfR, in patients with
NAFLD. Celik et al?” have reported elevated LIGHT levels in
patients with hepatitis C virus infection and in patients with
rheumatoid arthritis, and we have previously shown elevated
LIGHT levels in patients with coronary artery disease.?®
However, although raised LIGHT levels are not specific for
NAFLD, LIGHT could still have a pathogenic role in this
disorder. In fact, a common feature of several inflammatory
cytokines is that they are elevated and have a pathogenic role
in a magnitude of disorders with inflammation as a common
feature.

Unfortunately, we have no data on the cellular source of
LIGHT in fatty liver. In general, LIGHT is strongly expressed by
activated T cells, and is also found in granulocytes, immature
dendritic cells, and platelets.”® In the liver, LIGHT* T cells
have been shown to inhibit hepatic lipase,' and hepatic
NK1.1* T cells have been shown to produce LIGHT during
experimental hepatitis.'® However, as soluble LIGHT may be
rapidly cleaved from its membrane-bound form, mediating
LIGHT-driven inflammation, the cellular source of LIGHT can
be difficult to prove. Nonetheless, it is not inconceivable that
the cellular source of LIGHT in NAFLD may be infiltrating
T cells.
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Impact of LIGHT (homologous to lymphotoxin, exhibits inducible expression, and competes with HSV giycoprotein D for herpes virus entry mediator (HVEM), a

receptor expressed by T lymphocytes) on the expression of interleukin-8 (IL-8) in Huh7 (human hepatoma cell line) hepatocytes. Effect of recombinant human LIGHT (ng/ml) on
the expression of IL-8 in Huh7 hepatocytes after (a and b) 2 h and (¢ and d) 8 h stimulation. Left panels show mRNA levels of IL-8 from cell lysates, as assessed by real-time
reverse transcription-PCR (RT-PCR), in relation to the control gene f-actin, and right panels show protein levels of IL-8 measured in the supernatant from cells by enzyme
immunoassay. Data are given as mean +s.e.m., n=6. *P=0.06, *P<0.05, **P<0.01, and ****P<0.0001 vs. US (unstimulated).

Whereas several LIGHT effects seems to be mediated by its
membrane-bound form, in particular on T cells (e.g., metabolic
effects within the liver),”''* soluble LIGHT has been found
to promote hepatic inflammation.'® In the present study, we show
that soluble LIGHT is a potent inducer of IL-8 production and
release in Huh7 hepatocytes. Moreover, in line with studies in
experimental hepatitis,’® the LIGHT-mediated inflammatory
response in Huh7 hepatocytes seemed to be mediated through
LTBR, as HVEM was expressed at very low levels in these cells.
Thus, while HVEM is prominently expressed in T cells, LTBR
is expressed in stromal cells or non-lymphoid hematopoietic
cells including hepatocytes.”'® Yet, although HVEM was
scarcely expressed in Huh7 hepatocytes, we cannot exclude
an inflammatory interaction between LIGHT and HVEM during
hepatic inflammation through T- cell-related mechanisms. How-
ever, even in experimental hepatitis, abundant with T cells and

NK-T cells, the LIGHT-mediated hepatic inflammation seems
primarily to be mediated through LT@R."®

Enhanced oxidative stress has been implicated to have an
important role in the development and progression of NAFLD.*
In the present study, we show that the reactive oxygen species
H,0,, in addition to promote IL-8 release in itself, enhanced
the LIGHT-induced production and release of IL-8. IL-8 is a
potent inflammatory cytokine that could promote generation of
reactive oxygen species in leukocytes,?® and has also been
linked to development of NAFLD.%C If IL-8 is operating in vivo
within the liver, the interaction between LIGHT, H,O,, and IL-8
could potentially be part of a pathogenic loop during NAFLD
progression. Moreover, although there was no difference
between the expression of LIGHT and LTBR between simple
steatosis and NASH, H,O, level is presumable higher in
NASH, potentially resulting in increased LIGHT-mediated

Clinical and Translational Gastroenterology
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Impact of LIGHT (homologous to lymphotoxin, exhibits inducible expression, and competes with HSV glycoprotein D for herpes virus entry mediator (HVEM), a

receptor expressed by Tlymphocytes) on the expression of interleukin-8 (IL-8) in Huh7 (human hepatoma cell line) hepatocytes in the presence of H,O,. Huh7 hepatocytes were
stimulated with recombinant human LIGHT (300 ng/ml) with or without coincubation with two different concentrations of H,O,. The panels show mRNA levels in cell lysates (a), as
assessed by real-time reverse transcription-PCR (RT-PCR), in relation to the control gene p-actin, and (b) protein levels in cell supernatants, as assessed by enzyme
immunoassay, of IL-8 after 5 and 18 h stimulation, respectively. Data are given as mean +s.e.m., n=8. *P<0.05, **P<0.01, and ****P<0.0001 vs. US (unstimulated).

TP<0.05, TP<0.01, and TTP<0.001 vs. LIGHT when given alone.
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Figure 5 Effect of LIGHT (homologous to Aymphotoxin, exhibits inducible
expression, and competes with HSV glycoprotein D for herpes virus entry mediator
(HVEM), a receptor expressed by T lymphocytes) on the regulation of lymphotoxin 8
receptor (LTBR) in Huh7 (human hepatoma cell line) hepatocytes in the presence of
H,0,. mRNA levels of LTPR, as assessed by real-time reverse transcription-PCR
(RT-PCR) in relation to the control gene S-actin, were analyzed in cell lysates after
5h stimulation with 300 ng/ml recombinant human LIGHT. Data are given as
mean +s.em., n=8. *P<0.05 vs. US (unstimulated); TP<0.05 vs. LIGHT when
given alone.

effects. On the other hand, LIGHT has also been shown
to promote liver regeneration®' and to counteract the
TNF-induced apoptosis in hepatocytes,®® and the role of
LIGHT in NAFLD is far from clear.

The present study has some limitations such as relatively
low number of patients in particular in the analyses of LIGHT
expression in the liver, and the number of patients with simple
steatosis and NASH could have been too low to detect
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Figure 6 Postulated mechanism of LIGHT (homologous to iymphotoxin, exhibits
inducible expression, and competes with HSV glycoprotein D for herpes virus entry
mediator (HVEM), a receptor expressed by T lymphocytes) in nonalcoholic fatty liver
disease (NAFLD). Within the liver, LIGHT, potentially produced by infiltrating T cells,
binds to its receptors, lymphotoxin p receptor (LTBR) and HVEM, and is found to be
upregulated in NAFLD, leading to induction and release of IL-8. IL-8 could promote
H,0, production, which in turn will increase LIGHT-mediated IL-8 release through
upregulation of its receptors, creating a pathogenic loop that may contribute to the
development and progression of NAFLD.

differences between these two NAFLD subgroups. In addition,
the control samples for liver specimens were not ideal and
we lack data on the cellular source of LIGHT. However, we
suggest that our findings indicate that LIGHT-mediated
inflammation could be operating in NAFLD, involving inter-
actions between IL-8 and oxidative stress, potentially
representing a pathogenic loop in the deleveopment and
progression of NAFLD (Figure 6). Our findings should
encourage further studies on the role of LIGHT in NAFLD
development and progression.
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Study Highlights

WHAT IS CURRENT KNOWLEDGE

v Nonalcoholic fatty liver disease (NAFLD) is the most
common liver disease, with an estimated prevalence of
about 20%.

v A possible role for tumor necrosis factor superfamily
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