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ABSTRACT

Background: The prevalence of non-alcoholic fatty liver disease (NAFLD) is
increasing dramatically. It is unclear why some patients develop steatohepatitis,
fibrosis and cirrhosis from steatosis, while others do not. A role for adipokines has
been claimed. Aim of the Study: Evaluation of serum levels of leptin, soluble leptin
receptor (sOB-R), TNF-¢, adiponectin and insulin resistance (IR) in cases of NAFLD,
and to clarify their potential role in disease progression. Subjects and Methods: The
study included 60 individuals, who were divided into three equal groups; group I:
Normal healthy volunteers (control subjects) with BMI (Kg/m?) of 25.2 +2.6; group
I1: Obese individuals with fatty infiltration of the liver and having normal liver
functions and BMI of 31.8+1.1. Group Ill: Obese individuals with elevated liver
functions and BMI of 32.7 + 1.4. All groups were subjected to estimation of liver
function tests, lipid profile, fasting blood glucose level, HBsAg, HCVAb and
evaluation of body mass index (BMI). Serum levels of insulin, leptin, soluble leptin
receptor (sOB-R), TNF -«, and adiponectin were measured in all groups using ELISA
technique. IR was estimated by homeostasis model assessment index ratio (HOMA-
IR). Results: Serum triglycerides, insulin and HOMA-IR were significantly increased
in the patients” groups, when compared to the control group. Serum levels of ALT,
AST, leptin and TNF-« were significantly increased, while sOB-R and serum
adiponectin levels were significantly decreased in group 111 compared to groups | and
I1. Serum leptin and TNF-« levels were positively correlated with BMI and HOMA-IR
in groups Il & 1l and with serum ALT and AST enzyme activity in group 11, while,
sOB-R levels were negatively correlated with serum leptin, TNF-¢, BMI and HOMA-
IR in both patients’ groups and with ALT and AST enzyme activity in group Ill. On
the contrary, serum adiponectin levels were negatively correlated with BMI and
HOMA-IR, serum leptin and TNF-« levels in groups Il & 11l and with both ALT and
AST enzyme activity in group Ill. Conclusion: Measurement of serum TNF-¢, serum
leptin and/or adiponectin may be helpful biochemical markers of NAFLD,
particularly when serum AST and ALT are within normal limits.

Key Words: Nonalcoholic fatty liver disease (NAFLD), soluble leptin receptor (sOB-
R), homeostasis model assessment index ratio (HOMA-IR).
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INTRODUCTION

According to the recommendation
of The International Diabetes
Federation (IDF), nonalcoholic fatty
liver disease (NAFLD) is considered
the hepatic manifestation of metabolic
syndrome which includes central
obesity, hypertriglyceridemia, low
high density lipoprotein cholesterol
(HDL-C), high blood pressure and
high fasting glucose”. NAFLD
remains a leading cause of chronic
liver disease characterized by
macrovescicular hepatic fat
accumulation occurring in individuals
without relevant alcohol consumption.
It has an extensive clinical spectrum
ranging from asymptomatic fatty liver
(NAFL) to nonalcoholic
steatohepatitis (NASH) and cirrhosis
@ Most often, fatty liver has a benign
course, but in approximately 20-30%
of the cases, histological signs of
fibrosis and necroinflammatory injury
that define NASH are present .

Although NAFLD can develop in
non-obese subjects, it should be
suspected when there are metabolic
risk factors and/or characteristic
changes on hepatic ultrasonography
and is diagnosed by ultrasonography,
assessment of liver function after
exclusion of other liver diseases.
Liver biopsy, the keystone of
diagnosis of NAFLD, should be
considered when there is diagnostic
uncertainty, and for patients at risk of
advanced fibrosis, however biopsy has
its limitations® Moreover, imaging
techniques including ultrasonography,
CT scan and MRI cannot differentiate
steatohepatitis or fibrosis from simple
steatosis® and ALT activities may be

within the normal range among
patients with NAFLD ©® and a
significant proportion of patients with
normal ALT have bridging fibrosis
and even cirrhosis on histology .
Therefore, the availability of other
biochemical markers of NAFL and
NASH has tremendous potential to
alter management strategies for these
conditions, as well as to monitor
disease activity ®.

In the last decade, adipose tissue
has emerged as an endocrine organ,
with a key role in energy homeostasis,
since its  metabolic  products,
adipokines, exert local, peripheral,
and central effects ®. Both adipokines
such as leptin or adiponectin, resistin
and fat- or liver-derived cytokines
such as tumor necrosis factor o (TNF-
a) and interleukin 6 (IL-6) could act
as pathogenic factors in NASH @9
In the setting of liver injury, most
adipokines are also produced and
secreted by hepatocytes V.

Leptin is a cytokine primarily
secreted from adipocytes of white fat
plays an important role in the
regulation of body weight in
mammals®®. Leptin expression also
occurs other sites such as placenta,
skeletal muscle, the stomach fundus,
and culture-activated hepatic stellate
cells (HSCs)™. Attention has been
suggested a critical role of leptin in

hepatic inflammation and
fibrogenesis, however, the precise
mechanisms underlying the

profibrogenic action of leptin in the
liver has not been well elucidated @?.
Leptin action in peripheral tissues
involves interaction with specific
transmembrane receptors. The leptin
receptor (Ob-R), which is a member
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of the class-1 cytokine receptor
family, may be an important
determinant of leptin sensitivity. Ob-R
was originally demonstrated in
hypothalamic neurons, through which
leptin regulates food intake and body
weight™.  Along side several
membrane-bound isoforms of Ob-R,
with varying cytoplasmic length and
with the same extracellular domain, a
soluble form of the leptin receptor
(sOb-R) can be demonstrated. sOb-R
represents the main leptin-binding
compound in plasma, which results in
fractions of bound and free leptin in
plasma®. The balance between the
free form, the rapidly bioavailable
compartment, and bound leptin
regulates leptin bioavailability 7.

The relationship between sOB-R
and NAFLD is an unresolved issue.
Since concentrations of sOB-R are
decreased in obese subjects when
compared with lean  controls
Nevertheless, levels of sOB-R can
provide an indication of free leptin™®.

A growing body of evidence
supports a central role of TNF-a and
other inflammatory cytokines in the
progression from fatty liver to NASH.
A cytokine imbalance may play an
important role in the development of
NASH ®.

TNF- o is an important cytokine in
the development of wvarious liver
diseases. TNF-a recruit inflammatory
cells and triggers the production of
other cytokines, which initiate the
healing process leading to
fibrogenesis®”. The
proinflammatory cytokines induced
by TNF- a are thought to be
responsible for the pathogenesis of
advanced liver diseases associated
with alcohol ®. TNF o has also a

central role in the development of
fatty liver and subsequently NASH.
Elevated circulating TNF o level are
associated with obesity and insulin
resistance both in animal models and
humans @2,

Adiponectin is a 30 kDa protein
abundantly and selectively expressed
in white adipose tissue. Its role in
insulin resistance and atherosclerosis
has been well established. Recently,
two adiponectin receptors have been
cloned in mouse and humans, and
both are expressed in liver @.
Although the available evidence
indicates that adiponectin stimulates
fatty acid oxidation in liver and
skeletal muscle, it is still unknown
whether circulating adiponectin levels
are altered in disorders of hepatic
metabolism of energy substrates %
The aim of the present study was to
evaluate the relationship between
leptin, sOB-R, TNF -a, adiponectin
and IR in the clinical setting of
NAFL, and also to clarify their
potential role in disease progression.
Patients and Methods: The present
study was carried out on 60
individuals. They were 33 females
and 27 males, their ages ranged 43-53
years, matched for age, sex, and body
mass index (BMI). They were divided
into three equal groups:

Group I: Normal healthy volunteers
(11 females and 9 males) with normal
biochemical and ultrasonic findings
comprised the control group with a
mean body mass index (BMI) of 25.2
+2.6 kg/m”.

Group II: Patients with fatty liver (12
females and 8 males), with a mean
BMI of 31.8+1.1 kg/m*.

Group III: Patients with
steatohepatitis (10 females and 10

119



Bull. Egypt. Soc. Physiol. Sci. 31 (1) 2011

Zakari et al.

males), with a mean body mass index
(BMI) of 32.7 £ 1.4 kg/m’.

The diagnosis of fatty liver
(group II) was based on the presence
of obesity (BMI >30 kg/m?), bright
hepatic echotexture (compared with
kidney = and/or  spleen), deep
attenuation and vascular blunting and
persistently normal AST and ALT
activities, while the diagnosis of
steatohepatitis (group III) was based
on the presence of obesity, bright liver
on ultrasound examination and
increased serum AST and ALT
enzymes activity for more than 3
months after exclusion of other causes
of liver diseases such as alcoholic
liver disease, viral hepatitis, drug-
induced liver disease, primary biliary
cirrhosis, Dbiliary obstruction, and
metabolic liver diseases #*"

After an overnight fasting, blood
samples were taken from every
investigated subject under complete
aseptic conditions. The obtained sera
were stored in aliquots at — 70°C till
the time of use.
All patients were selected from
Inpatient and Outpatient Clinics of
Tropical ~ Medicine  Department,
Faculty of Medicine, Tanta University
Hospital,. Written consent was taken
from every investigated subject.
All patients and controls were
subjected to;
e Thorough history taking and full
clinical examination.
e Routine laboratory investigations
including:
1.Liver function tests including,
serum ALT and AST enzymes
activity by automated enzymatic
methods.
2.Lipid profile including total
cholesterol, triglycerides, high-

density  lipoprotein-cholesterol
(HDL-C) and low-density
lipoprotein-cholesterol (LDL-C)
measured by automated
enzymatic methods.

3. Fasting blood glucose level which
was measured by the glucose
oxidase method.

4.Hepatitis markers; HBsAg and
HCV antibodies by enzyme
linked immunosorbent assay
(ELISA) technique.

5. Ultrasound scanning: All patients
underwent  upper  abdominal
ultrasonography. Bright liver at
ultrasound scanning was defined
as an evident sonographic
contrast between hepatic and
renal parenchyma, vessel
blurring, focal sparing, and
narrowing of the lumen of the
hepatic veins, according to
international ~ guidelines ~ @”"
Control individuals showed no
ultrasonic abnormality.

e Specific laboratory investigations
including:

1.Serum leptin level was measured
using human Leptin ELISA kit
supplied by Diagnostic System
Laboratories, INC, USA @

2. Serum sOB-R levels were
measured using an ELISA

commercial kit (Alexis
Biochemicals, San Diego, CA,
USA) 29).

3.Serum Insulin level was
measured by ELISA using human
commercially available kits ¢**

4.Serum TNF-0 level was
determined by using Quantikine
Human TNF-a ELISA Kkits
provided by Roche Diagnostics
GmbH, Mannheim, Germany @D
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5.Serum adiponectin
concentration was determined
using Quntikine Human

Adiponectin ELISA kit supplied
by R&D systems Germany ©?*
6. Homeostasis Model Assessment
Method (HOMA) as an index of
insulin  resistance (IR) was
calculated on the basis of fasting
values of plasma glucose in
mmol/l. and insulin, according to
the homeostasis model
assessment (HOMA) insulin
sensitivity  (HOMA)  model
formula: HOMA IR = fasting
insulin (pU/1.) x fasting glucose
(mmol/1.)/22.5 @
Statistical analysis

Statistical analysis was performed
with SPSS 11.5 program. Results
were expressed as mean +£SD.
Comparison between the two groups
was made with Student’s t-test.
Values are significant when P<0.05.
Pearson’s and Spearman’s rank
correlations were used to detect the
associations between serum levels and
various demographic, anthropometric,
and biochemical variables.

RESULTS

Demographic, anthropometric
and biochemical characteristics of all
groups are illustrated in table 1 and fig
1. There was no significant difference
between all groups as regards age and
sex (P > 0.05). Body mass index was
significantly higher in group II and
group III as compared to the control
group (P1 & P2 < 0.05), with non
significant difference between them
(P3 > 0.05). Serum triglycerides were
significantly higher in both obese

subjects as compared to control group
(P; < 0.05, P2< 0.05 respectively),
whereas total cholesterol, LDL- C and
HDL-C showed non significant
difference in all groups (P; > 0.05, P,
> 0.05 and P5;> 0.05 respectively).
There was a significant increase
in ALT and AST enzymes activity in
group III as compared to control and
group II (P, < 0.05, P;< 0.05
respectively). The fasting blood
glucose levels showed no significant
differences between all  groups
(P>0.05, P»»0.05 and P;> 0.05
respectively), insulin levels and
HOMA-IR were significantly higher
in groups II and III compared with the
control group (P; < 0.05, P,< 0.05
respectively), with no significant
difference between them (P; > 0.05).
Serum leptin levels showed a
significant increase in groups II and
III compared to the control group
(P;<0.05 and P, < 0.001 respectively),
with significantly higher levels in
group III than group II (P3<0.05). In
contrast, serum sOB-R levels were
significantly lower in both groups II
and III compared to the control group
(P; <0.05 and P,< 0.05 respectively),
with still significantly lower levels in
patients of group III (P; <O0.05).
Serum TNF-a levels showed a
significant increase in both patients’
groups as compared to the control
group (P; <0.05 and P, <0.001
respectively),  with  significantly
higher levels in patients with group III
(P3< 0.05). On the other hand, serum
adiponectin  levels  showed a
significant decrease in patients with
group III when compared to group I
(P,<0.001) and group II (Ps< 0.05,
while the difference was non
significant between the groups I and
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I, (P> 0.05), (table 2 and fig 2).
Serum leptin levels were significantly
increased and sOB-R levels were
significantly decreased in females
compared to males in groups II and I11
(P,<0.05 and P; <0.05 respectively)
(table 3).

Correlation studies in patients of
group II: Tables (4, 5): Serum leptin
levels were positively correlated with
BMI (r =0.863& P<0.001) and
HOMA-IR (r =0.536 & P<0.001).
sOB-R levels were negatively
correlated with serum leptin levels
(r=-0.485& P<0.05), BMI (r=-0.425&
P <0.05), HOMA-IR (r=-0.362 &
P<0.05).

Serum TNF-o. was positively
correlated with serum leptin levels
(r=0.440 & P<0.05), BMI (r= 0.547&
P<0.05) and HOMA-IR (r=0.471 &
P<0.05), while it was negatively
correlated with sOB-R levels (r= -
0.423 & P<0.05).

On the contrary, serum
adiponectin levels were negatively
correlated with BMI (= -0.525 &
P<0.05) and HOMA-IR (r= -0.536&
P<0.05), in addition to serum leptin
level (r=-0.428 & P<0.05) and TNF-
o (r=-0.475 & P < 0.05).

Correlation studies in patients of
group III: Tables 6, 7. Serum leptin
level was positively correlated with
BMI (r= 0.569 & P<0.001), HOMA-
IR (r= 0.458 & P <0.05), serum ALT
(= 0.658 & P<0.001), and serum
AST activities (1=0.475 & P< 0.05).
sOB-R levels were negatively
correlated with serum leptin level (=
-0.517& P<0.05), BMI, (r= -0.417&
P<0.05), HOMA-IR (r= -0.538 & P
<0.001), serum ALT activities (r= -
0.489 & P<0.05), serum AST levels
(r=-0.628& P<0.001) and.

Serum TNF-o was positively
correlated with serum leptin levels
(r=0.584 & P<0.05), BMI, (r=0.410&
P<0.05), HOMA-IR (=0.603 &
P<0.05), serum ALT activities (=
0.468 & P<0.05), and serum AST
activities (r=0.385 & P<0.05), but was
negatively correlated with sOB-R
levels (r=-0.520 & P<0.05).

On the contrary, serum
adiponectin levels were negatively
correlated with serum leptin levels
(r=-0.562 & P<0.001), TNF-o. (r=-
0.532& P<0.05), in addition to BMI
(r=-0.428 & P<0.05), HOMA-IR (r=-
0.524& P<0.001), serum ALT (= -
0.447 & P<0.05) and AST activities
(r=-0.488 & P<0.05).
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Table 1: Demographic, anthropometric and biochemical characteristics of the studied

groups.

Group I Group II | Group III

(Control) (NAFLD (NASH) P, P, P;

(n =20) (n=20) (n =20)
Age (years) 40+12 39+ 12 42+ 13 >0.05 | >0.05 >0.05
Sex (F/M) 11/9 12/8 10/10 >0.05 | >0.05 >().05
BMI (kg/m?) 252 42.6 28.945.8 327+14 <0.05* | <0.05* >0.05
Total 153 +£33.5 164 +40.1 167 +37.2 >0.05 | >0.05 >0.05
HDL-C (mg/dl) 52411 50+ 10 47 +8 >0.05 | >0.05 >0.05
LDL-C (mg/dl) 95+ 30 94 + 33 97 +26 >0.05 | >0.05 >0.05
Triglycerides (mg/dl) | 102.5+20.16 | 129.5+20.60 | 150.56+30.7 | <0.05* | <0.01** | <0.05*
AST(U/N) 22.00 £14.79 | 30.1£7.00 70.72+68.04 | >0.05 | <0.001** | <0.001**
ALT (U/1) 20.60+9.97 25.30+5.1 | 62.00 %30 >0.05 | <0.001** | <0.001**
Fasting glucose 5.33+0.26 5.99+0.50 5.95+0.42 >0.05 | >0.05 >0.05
Fasting insulin (WU/) | 8.7+0.6 13.942.0 144425 <0.05* | <0.001%* | >0.05
HOMA-IR 1.95+0.26 3.30+0.40 3.61+0.55 <0.05* | <0.05* >0.05

Table 2: Mean serum levels of leptin, SOB-R , TNF o and adiponectin in all studied

groups.

GroupI | Group II | Group III

Control) | (NAFLD) | (NASH) | P, P, P,

(m=20) | (n=20) | (n=20)
Serum leptin, (ng/ml) | 12.7+53 | 17.848.5 | 242468 | <0.05% | <0.001** | <0.05*
Serum sOB-R, (ng/ml) | 54+18 |42+05 |25+06 |<0.05% | <0.05% | >0.05*
Serum TNF- o, (pg/ml) | 2.3+1.7 | 5.78+17.2 | 924203 | <0.05% | <0.001** | <0.05*
Serum Adiponectin 155410 | 147£21 |73+08 |>005 |<0.001** |<0.05*
(ng/ml)

P, : GIl vs GI

P,:GIII vs GI

P; :GIII vs GII

Table 3: Statistical comparison between serum leptin and its soluble receptor ( sOB-
R) levels in relation to sex.

Female Male

GI [GU[GI [GI GO |G [, b .
Number of subjects | 11 12 10 9 8 10 ! 2 3
Serum leptin (ng 12.1 17.8 | 2420 | 1143 | 15.63 | 21.53
/ml) +53 |85 |+6.80 | +432 | +8.34 | +69 | 005 | <0.05% | <0.05
Serum sOB-R 540 | 420 |350 |691 |567 |490
(ng/ml) 12 | 459 |+2 | +1.90 | +0.60 | +0.80 | ~0-05 | <0.05% | <0.05*

P, comparison between (GI female) & (GI male)
P, comparison between (GII female) & (GII male)
P3 comparison between (GIII female) & (GIII male)
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Table 4: Correlation matrix between the studied parameters and BMI, HOMA-IR and

liver enzymes in group II (NAFLD).

BMI HOMA-IR ALT AST
Serum leptin r 0.863 0.536 0.325 0.241
(ng /ml) P-value | <0.001* <0.001* >0.05 >0.05
Serum sOB-R r -0.425 -0.362 0.102 0.253
(ng /ml) P-value | <0.05* <0.05* >0.05 >0.05
Serum TNF a r 0.547 0.471 0.221 0.258
(pg /ml) P-value | <0.05* <0.05%* >0.05 >0.05
Serum adiponectin | r -0.525 -0.536 0.369 0.247
(pg/ml) P-value | <0.05* <0.05* >0.05 >0.05
Table (5): Correlation matrix between all studied parameters in group II
NAFLD).
r. value p- value

Leptin (ng /ml) & TNF q (pg /ml) 0.440 <0.05*

Leptin (ng /ml) & adiponectin (pg/ml) -0.428 <0.05%*

Leptin (ng /ml) & sOB-R (ng /ml) -0.485 <0.05%*

sOB-R (ng /ml) & TNF a. (pg /ml) -0.423 <0.05*

Adiponectin (ung/ml)& sOB-R (ng /ml) 0.488 <0.05*

Adiponectin (ug/ml) & TNF o (pg /ml) -0.475 <0.05*

Table 6: Correlation matrix between the studied parameters and BMI, HOMA and

liver enzymes in group 111 (NASH)

BMI HOMA-IR | ALT AST
Serum leptin R 0.569 0.458 0.658 0.475
(ng /ml) P-value <0.001** | <0.05* <0.001** | <0.05*
Serum sOB-R R -0.417 -0.538 -0.489 -0.628
(ng /ml) P-value <0.05%* <0.001** <0.05%* <0.001**
Serum TNF o R 0.410 0.603 0.468 0.385
(pg /ml) P-value <0.05* <0.05* <0.05%* <0.05%*
Serum adiponectin R -0.428 -0.524 -0.447 -0.488
(pg/ml) P-value <0.05%* <0.001** <0.05%* <0.05%*
Table (7): Correlation matrix between all studied parameters in group III
(NASH).
r. value p. value
Leptin (ng /ml) & TNF a (pg /ml) 0.584 <0.05%*
Leptin (ng /ml) & adiponectin (ng/ml) -0.562 <0.05*
Leptin (ng /ml) & sOB-R (ng /ml) -0.517 <0.05%*
sOB-R (ng /ml) & TNF a (pg /ml) -0.520 <0.05*
Adiponectin (ng/ml& sOB-R (ng /ml) 0.480 <0.05%*
Adiponectin (ug/ml) & TNF a (pg /ml) -0.532 <0.05*
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Fig 1: Demographic, anthropometric and biochemical characteristics
of the studied groups.
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all studied groups.
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Fig. (3): Statistical comparison between serum leptin and sOB-R
levels in relation to sex

DISCUSSION

Nonalcoholic fatty liver disease
(NAFLD) is the hepatic manifestation
of the metabolic syndrome and can
vary from benign steatosis to end-
stage liver disease **. The number of
patients with NAFL who have NASH
is unclear. That determination is
important  because inflammation
and/or fibrosis dictate the long-term
prognosis of that disease . Although
liver biopsy remains the gold standard
for an accurate diagnosis of NASH, as
well as for differentiating that
condition from simple steatosis, it is
unfortunately a costly and an invasive
diagnostic procedure® Therefore,
there is a need for other markers to aid
clinical assessment and to enhance the
ability to identify patients at risk of
developing NASH and  liver
fibrosis®®. Biomarker use is one such
a tool to better identify subjects with
NASH in the context of NAFLD, and
hopefully to prognosticate patients

with that condition®. There is
mounting evidence that cytokines are
implicated in the pathogenesis and
progression of NAFLD®?. Therefore,
the present work aimed to study the
relationship between serum leptin,
sOB-R, TNF-a, adiponectin levels
and insulin resistance (IR) in the
clinical setting of NAFLD to clarify
their potential role in disease
progression.

Although insulin resistance (IR)
has been identified as a crucial
pathophysiologic factor in NAFLD®®),
the mechanistic basis of NAFL and
NASH remains incompletely
understood®”. Also, although
complex interactions between genetic
determinants, nutritional factors and
lifestyle  influence IR, it is
increasingly recognized that soluble
mediators, synthesized both from cells
of the immune system and by the
adipose tissue, are critically involved
in disease  manifestation and
progression and  even  more
importantly in regulation of insulin
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action. Insulin acts in all cells through
binding to its specific receptor and
thereby activating a cascade of
intracellular signaling events“”. After
binding, insulin receptor
phosphorylate itself and several
members of the insulin-receptor
substrate (IRS) family. IRS-1 and
IRS-2 are the main mediators of
insulin  signaling in the liver,
controlling insulin sensitivity. The
primary mechanism of IR induced by
inflammatory mediators is exerted by
interference at  that level of
signaling.“”. In the present study,
significantly increased levels of
insulin and HOMA-IR were found in
both patients’ groups compared to the
control, with significantly increased
serum ALT and AST activities in
group III compared to group II, which
confirm the frequent association of
NAFLD with obesity. These findings
are in agreement with those of Rocha
et al. (2005) and Fabbrini et al.
(2009) who reported obesity in 40%-
100% of fatty liver and a high BMI, as
a frequent association with
histological findings of steatohepatitis
and fibrosis in patients with
NAFLD“"*.

Similarly, serum leptin levels
were significantly increased in the
patients’ groups compared to the
control group, with significantly
higher levels in group III than group
II, which is consistent with a number
of previous studies®*?. In addition,
serum leptin levels were positively
correlated with AST and ALT
activities in group III, which is in
agreement with the finding of
Krawczyk et al. (2009), who reported
that the changes of adipohormones
levels may be markers of NASH and

serum leptin level can be associated
with more advanced form of NASH
@9 Tt has been suggested that leptin
might cause hepatic steatosis to turn
into steatohepatitis by amplifying
selected proinflammatory cytokines as
TNF-a, which may play a significant
role in the pathogenesis of NASH as a
“second hit” following the
development of simple steatosis™.
Moreover, a fibrogenic effect of leptin
is also accomplished through HSCs,
in which leptin is a potent mitogen
and apoptosis inhibitor. Activated
HSCs acquire the ability to secrete
leptin and further promote liver
fibrosis “9.

Serum leptin level was positively
correlated with BMI and HOMA-IR
in groups II & III, which is consistent
with previous studies“* *”. It has been
also reported that leptin inhibits
insulin-stimulated phosphorylation of
several intracellular signaling proteins
and down-regulates gluconeogenesis,
suggesting that leptin may help to
induce insulin resistance; an almost-
universal finding in patients with
NASH .

Significantly higher levels of
serum leptin were also detected in
females than males in both patients’
groups, which had also been reported
previously®?. It has been suggested
that leptin is exclusively expressed in
adipose tissue and secreted from white
adipose  cells consequently the
difference is at least in part, due to the
higher percentage body fat in
women'®,

In the current study, both patients
with  NAFL and NASH showed
significantly decreased levels of sOB-
R levels compared with the control
group; with more significantly lower
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levels in the NASH group. Moreover,
a negative correlation was also found
between serum leptin and its sOB-R
levels. It has been suggested that
patients who develop NAFLD differ
from obese individuals who do not
develop NAFLD by having a state of
peripheral (hepatic) leptin resistance
(inadequate leptin signaling or/and
decreased levels of sOB-R Y. It has
also been suggested that decreased
serum levels of sOB-R result
inadequate leptin signaling in NAFLD
leading to increased serum leptin
levels *”. The finding of decreased
serum levels of sOB-R in NAFLD
suggests an increased resistance of
peripheral tissues to the action of
leptin, due to decreased expression
and secretion of the OB-R “***

The current study showed also
significantly elevated TNF-a levels,
associated with obesity and insulin
resistance in both NAFL and NASH
groups, with significantly higher
levels in the latter group. These data
are concordant with the results of
other studies ®**V_ It has been shown
that TNF-a is highly expressed in the
metabolic syndrome, ©” and is
considered to have a central role in the
development of fatty liver and
subsequently NASH. It has a key role
in mediating liver injury, given its
ability to induce inflammation and
apoptosis in  hepatocytes under
conditions of oxidative stress 2.

Considerable evidence already
exists demonstrating that endotoxin
can induce steatohepatitis, mediated
chiefly via the cytokine, TNF-a. In
addition, endotoxin- induced
stimulation of Kupffer cells has been
proposed to be an important initiating
event leading to the production of

proinflammatory  cytokines  and
oxygen free radicals ®». It has been
shown that patients with NASH had
an increased expression of TNF-a
mRNA both in their liver and adipose
tissue compared to obese controls, and
this over-expression correlated with
histological severity . Therefore,
there is a strong rationale for
measuring the levels of TNF-o in
NAFLD.

Adiponectin is one of the
beneficial cytokines. It is an important
adipokine specifically secreted by
adipocytes that circulates at relatively
high levels in the blood stream®?.
Main functions of that molecule
comprise of the down-regulation of
inflammatory processes, promotion of
lipolysis, and prevention of lipid
accumulation. It improves hepatic and
peripheral insulin sensitivity ®*. It has
been proposed that an accumulation of
visceral fat might produce inhibiting
factors for adiponectin synthesis or
secretion®. In the liver, adiponectin
prevents steatosis by stimulating
mitochondrial B-oxidation via
activation of AMPK (AMP-activated
protein  kinase) and PPAR-a
(peroxisome-proliferator-activated
receptor-o) and down-regulation of
SREBP-1c (sterol-regulatory-element-
binding protein-1c), a master regulator
of fatty acid synthesis®™. Moreover,
adiponectin attenuates oxidative stress,
pro-inflammatory cytokine production
and ameliorates liver fibrosis via
suppression of activated hepatic
stellate cell function. It was found that
adiponectin prevents hepatic injury by
inhibiting the synthesis and/or release
of TNF-o, ©9.

In the present study, serum
adiponectin levels showed
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significantly decreased levels in both
patients’ groups compared to control
group, and were negatively correlated
with  BMI and IR. It has been
suggested that the low circulating
levels of adiponectin is associated with
the development of NASH in patients
with steatosis and progression of
NASH towards cirrhosis®**¥.
Moreover, some authors have
demonstrated that lower adiponectin
levels were associated with more
extensive necroinflammation in the
setting of NAFLD and recommended
decreased adiponectin level as a
reliable laboratory marker of NASH
(57,58)

The highly significant decreased
serum adiponectin levels in patients
with NAFL compared with the control
group, found in our study and others,
keep with a proposed protective effect
of that cytokine and suggest elevation
of adiponectin as a desirable
therapeutic target in NAFLD, given
the fact of normal serum AST and
ALT activities in these cases.

CONCLUSION

These data strongly suggest a role
of leptin, sOB-R, TNF-a, and
adiponectin in the pathogenesis of
NAFLD in obese individuals and
further confirm the association
between these adipokine changes and
liver disease in patients with NASH.
Measurement of serum TNF-a, serum
leptin and/or adiponectin may be
helpful biochemical markers of
NAFLD, particularly when serum
AST and ALT are within normal
limits.
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